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EDITORIAL 
WHAT  can  we  say  as  a  message  for

  the 
New  Year  that  has  not  already  been 

said  ?  The  disappearance  of  the  official 

Liberal  party  at  the  polls  takes  the  leader- 
ship of  labour  out  of  the  hands  of  politicians 

who  cared  little  or  nothing  for  the  classes 

they  claimed  to  represent.  Labour  is  now 

represented  by  men  who  have  risen  from  the 
ranks,  and  who  will  be  ready  to  reject  the 
tactics  based  on  political  expediency,  if  the 
more  educated  and  more  fortunate  members 
of  the  community  meet  them  with  the  respect 
due  to  fellow  men.  With  regard  to  the  results 

of  the  war,  none  is  of  so  far-reaching  im- 
portance as  the  new  friendliness  between 

England  and  the  United  States.  The  Eng- 
lishman never  considered  the  .American  as  a 

foreigner,  and  he  used  to  feel  sad  that,  under 

the  promptings  of  mischief  makers,  the  Ameri- 
can should  occasionally  doubt  the  sincerity 

and  virility  of  the  inhabitants  of  the  old  coun- 
try. It  was  worth  while  fighting,  if  for  nothing 

else  than  to  send  up  the  Englishman  in  the  es- 
teem of  the  .\merican,  not  only  as  a  source  of 

gratification,  but  because  it  has  made  it  possible 
for  America  to  cast  aside  its  aloofness  and  to 

join  in  the  federation  of  the  world.  The  visit  of 
President  Wilson  to  this  country  was  a  big 
event  in  the  days  of  big  events,  and  the  nature 
of  his  reception  cannot  be  gauged  by  the  amount 
of  bunting  displayed  or  by  the  volume  of  voices 
in  the  crowds.  We  can  apply  to  him  his  own 
words  spoken  at  Carlisle,  and  recognize  him 
as  one  who  can  turn  us  away  from  the  savag- 

ery of  self-interest  to  the  dignity  of  the  per- 
formance of  the  right.  We  see  the  same 

characteristics  in  Mr.  Lloyd  George.  While 
these  two  men  can  exercise  influence  among 

the  English-speaking  race,  the  prospects  for 
the  future  will  be  bright,  the  horizon  will  be 

unclouded,  and  there  will,  after  all,  be  "some 
blue  hills  that  are  really  blue." 

THE  Institution  of  Mining  and  Metal- 
lurgy has  been  appointed  by  the  Minis- 

try of  Labour  the  central  authority  to  select 

the  pivotal  "  men  to  be  released  under  the 
scheme  of  prior  demobilization  in  so  far  as  it 
affects  professional  men  of  the  metal-mining 
and  non  ferrous  metallurgical  industries.  This 
will  enable  employers,  on  application,  to  ob- 

tain the  release  at  the  earliest  date  possible  of 
previous  members  of  their  technical  staffs. 
The  Institution  has  already  prepared  lists 
showing  the  experience  and  qualifications  of 

members  of  the  profession  who  are,  or  have 

been,  members  of  the  Forces.  The  Institu- 
tion will  by  this  means  be  able  to  serve  as  a 

centre  for  introducing  technical  men  to  those 
who  have  positions  to  offer.  Employers  are 
invited  to  take  advantage  of  this  opportunity 
to  secure  the  services  of  qualified  men. 

IN  this  issue  we  give  the  third  and  concluding 
article  by  Mr.  George  C.  Klug  on  ore- 

dressing  practice  at  Broken  Hill.  This  article 
describes  the  new  plant  at  the  British  Broken 
Hill  mine,  a  plant  which  embodies  all  the  latest 
improvements  in  the  concentration  of  lead- 
zinc-silver  ores. 

LAST  October,  Mr.  J.  A.  Mac  Vicar  wrote 
us  an  article  on  the  history  of  the  dia- 

mond-drill'sperformance  in  Cornwall.  In  this 
issue  we  reproduce  a  paper  he  read  in  Decem- 

ber at  a  meeting  of  the  Cornish  Institute  of 

Engineers,  which  gives  much  interesting  in- 
formation relating  to  the  cementing  of  loose 

and  broken  ground  encountered  by  the  drill. 
We  hope  Mr.  Mac  Vicar  will  continue  to  im- 

press on  Cornishmen  the  desirability  of  pene- 
trating beyond  the  working  face. 

LORD  Montagu  of  Beaulieu  has  written 
to  The  Times  advocating  an  interna- 
tional agreement  as  to  the  rules  of  the  road. 

In  England,  the  pedestrian's  instruction  is  to 
keep  to  the  right,  while  the  drivers  of  vehicles 
have  to  keep  to  the  left.  In  other  countries 
the  rules  are  various,  but  generally  the  drivers 
have  to  keep  to  the  right  side  of  the  road.  We 

hope  Lord  Montagu's  proposals  will  be  adop- 
ted. It  is  appropriate  in  these  days  to  remem- 

ber the  virtue  of  keeping  to  the  right.  A 
bishop  of  olden  time,  when  asked,  all  of  a 
sudden,  for  a  concise  spiritual  guidance,  told 
his  questioner  to  take  the  first  turn  to  the  right 

and  go  straight  on  ;  and  many  a  music-hall  ar- 
tist has  told  us  that  we  shall  never  go  wrong 

if  we  keep  to  the  right.  Lord  Montagu,  as 
spokesman  of  the  motor-car  fraternity,  might 
well  impress  his  fellows  with  the  necessity  of 

recognizing  the  foot  passenger's  "right"  of  way. 

MANY  technical  papers  have  suffered  by 
the  war.  It  is  a  wonder  that  most  of 

us  have  been  able  to  keep  going.  As  an  in- 
stanceof  the  strength  of  English  institutions,  we 

may  quote  the  case  of  The  Geological  Maga- 
zine.   This  paper  was  founded  over  fifty  years 
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ago,  and  Dr.  Henry  Woodward  has  been  editor 
all  this  time.  We  wrote  a  short  paragraph  ac- 

knowledging his  great  services  to  geology  when 
fifty  years  were  completed  a  few  years  ago. 
His  magazine  had  a  hard  struggle  for  exis- 

tence during  the  war,  owing  to  the  cost  of  pa- 
per and  printing.  Moreover,  Dr.  Woodward 

is  no  longer  young,  having  reached  the  age  of 
87.  We  record  with  pleasure  the  appointment 
of  Mr.  R.  H.  Rastall  as  assistant  editor,  who 
will  surely  continue  the  old  traditions.  Mr. 
Rastall  is  well  known  as  the  part-author  of  the 

"Text  book  of  Geology"  and  the  "  Petrology 
of  Sedimentary  Rocks." 

MINING  engineers  have  done  much  for 
their  country  during  the  war.  Their 

work  does  not  appeal  to  the  man  in  the  street 
in  the  same  way  as  the  exploits  of  the  airmen, 
or  the  adventures  of  the  Vindictive,  but  none 
the  less  it  contributed  in  no  small  measure  to 

the  success  of  the  campaigns.  It  is  gratify- 

ing to  put  on  record  Sir  Douglas  Haig's  letter 
of  appreciation,  wherein  he  thanks  the  engi- 

neers for  their  services  and  speaks  of  the  high 

quality  of  their  performance  :  '  A  large  num- ber of  men  are  now  bemg  withdrawn  from 
Tunnelling  Companies  for  urgent  work  at 
home.  Before  they  leave  the  country  I  wish 
to  convey  to  the  Controllers  of  Mines  and  to 
all  ranks  of  Tunnelling  Companies,  both  Im- 

perial and  Overseas,  my  very  keen  apprecia- 
tion of  the  fine  work  that  has  been  done  by 

the  Tunnelling  Companies  throughout  the  last 
four  years.  At  their  own  special  work,  mine 
warfare,  they  have  demonstrated  their  com- 

plete superiority  over  the  Germans,  and 
whether  in  the  patient  defensive  mining,  in 
the  magnificent  success  at  Messines,  or  in  the 
preparation  for  the  offensives  of  the  Somme, 
Arras,  and  Ypres,  they  have  shown  the  highest 
qualities  both  as  military  engineers  and  as 
fighting  troops.  Their  work  in  the  very 
dangerous  task  of  removing  enemy  traps  and 

delay-action  charges,  on  subways,  dug-outs, 
bridging  roads,  and  the  variety  of  other  ser- 

vices on  which  they  have  been  engaged,  has 
been  on  a  level  with  their  work  in  the  mines. 
They  have  earned  the  thanks  of  the  whole 
Army  for  their  contribution  to  the  defeat  of 
the  enemy.  Their  fighting  spirit  and  techni- 

cal efficiency  has  enhanced  the  reputation  of 
the  whole  Corps  of  Royal  Engineers  and  of 
the  Engineers  of  the  Overseas  Forces.  I 
should  also  like  to  include  in  the  appreciation 

the  work  done  by  the  .-\rmy  Mine  Schools  and 
by  the  Australian  Electrical  and  Mechanical 

Mining  and  Boring  Company." 

TH  E  report  of  the  Government  committee 
on  gold  production  is  disappointing  in 

more  than  one  sense.  In  the  first  place  it 

shows  that  the  banking  authorities  never  in- 
tend to  give  more  than  the  present  price  for 

gold,  or  to  recommend  the  Government  to 
grant  subsidies  to  low-grade  mines.  In  the 
second  place,  the  students  of  economics  have 
to  regret  that  the  committee  did  not  enter  into 

any  argument,  detailing  the  reasons  for  refus- 
ing to  pay  more  than  par  for  gold,  and  explain- 
ing the  nature  of  the  results,  evil  or  otherwise, 

of  such  a  step.  To  put  the  matter  figurative- 

ly, as  befits  the  occasion,  the  Gold  Producers' 
Committee  has  been  wrecked  on  the  Inch- 
cape  Rock.  In  our  November  issue  we 

gave  considerable  space  to  the  gold  producer's 
side  of  the  question,  so  it  is  only  fair  to  give 

the  committee's  views  in  full,  even  if  they 
are  somewhat  bald  and  unsatisfying.  Read- 

ers will  find  the  report  quoted  at  length  in 

another  part  of  this  issue.  Briefly  the  com- 
mittee's view  is  that  the  world's  output  of 

gold  is  not  seriously  threatened,  that  the  sub- 
sidizing of  low  -  grade  mines  would  benefit 

foreign  gold-buyers  only,  and  that  the  owners 
of  gold  mines  should  not  shout  now,  seeing 
that  in  the  past  they  reaped  big  advantages 
over  the  owners  of  base-metal  mines  owing  to 
the  fixed  price  of,  and  unlimited  demand  for, 

their  product.  As  we  have  said,  the  commit- 
tee has  shied  at  an  exposition  of  results  that 

would  follow  a  rise  in  the  price  of  gold,  the 

members  contenting  themselves  with  the  state- 
ment that  it  did  not  seem  a  sound  business 

transaction  to  give  £\.  10s.  for  something 
worth  only  £1.  17s.  lOd.  This  reminds  us 
of  the  device  adopted  by  the  youth  who  is 
stuck  in  his  examination  paper  ;  when  he  is 
not  sure  of  the  argument  at  some  step  in  a 

geometrical  problem,  he  writes:  "  It  is  there- 
fore perfectly  clear  that — etc.,"  and  so  arrives 

at  the  desired  conclusion.  To  others  than  the 
bankers'  committee  does  the  result  of  raising 
the  price  of  gold  present  an  insoluble  problem. 
With  Strephon,  who  was  a  fairy  down  to  the 
waist  but  mortal  below,  may  they  exclaim  ; 

"  What  will  happen  to  the  rest  of  me  when 

my  legs  die  of  old  age,  I'm  sure  I  don't 

know." 

The  Position  in  Russia. 

The  present  conditions  in  Russia  are  caus- 
ing many  people  a  great  deal  of  anxiety,  and 

surprise  has  been  expressed  that  the  Allies  do 
not  undertake  a  campaign  of  repression  against 
the  Bolshevists,  and  thus  bring  about  a  settle- 

ment of  affairs  in  Eastern  Europe.     There  is 
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some  tendency  to  exaggerate  the  power  and 
resources  of  the  Bolshevists.  As  for  a  cam 
paign  against  the  Bolshevists,  such  a  thing 
would  be  difficult  to  organize  in  the  winter, 
and  in  any  case  it  could  not  be  undertaken 
until  the  Germans  have  filled  their  agreement 
to  withdraw  from  ail  countries  that  they  had 

over-run.  The  pity  of  it  all  is  that  the  edu- 
cated classes  in  Western  Russia  are  being 

gradually  exterminated,  cold  and  hunger  doing 
this  work  as  well  as  gun,  sword,  and  fire. 
Galicia,  Poland,  and  eastern  Germany  are 
also  in  turmoil,  and  here  again  the  malificent 
influence  of  the  German  intriguer  and  dealer 

in  revenge  is  clearly  indicated.  These  ques- 
tions will  loom  large  at  the  Peace  Conference, 

and  they  will  have  to  be  settled  there. 
From  the  point  of  view  of  the  mining  engi 

neer,  the  Russian  difficulty  is  not  so  serious. 
In  reviewing  the  recent  events  of  the  war,  it  be- 

comes clear  that  the  Bolshevik  rule  among  the 
Ural  and  Siberian  mines  was  short-lived.  The 
metals  were  not  stolen  wholesale,  and  the  wil- 

ful damage  was  small.  The  Czecho  Slovak 
prisoners  helped  to  restore  order.  Many  of 
the  races  from  Orenburg  to  the  Altai,  Mus- 

sulmans of  Arabic  origin,  took  no  part  in  the 
revolution.  After  several  unsuccessful  at 
tempts,  a  responsible  Government  that  shows 
signs  of  stability  was  established  at  Omsk. 
This  Government  has  handed  back  the  mines 
to  the  owners,  and  has  promised  compensation 
for  damage  when  financial  conditions  permit. 
The  latest  news  indicating  the  strength  of  this 
Government  comes  from  Perm,  where  a  Bol- 

shevik army  was  put  to  rout  and  many  prison- 
ers captured.  It  seems  clear,  therefore,  that 

the  country  east  of  the  Volga  is  rapidly  pro- 
gressing toward  settlement,  and  this  being  the 

condition  the  Japanese  forces  feel  free  to  with- 
draw. As  regards  the  Caucasus  region,  the 

Turks  have  not  fully  retired,  so  it  is  too  early 
to  say  anything  of  the  position  in  Armenia 
and  Caucasia.  The  state  of  the  coal  and  iron 
mines  in  the  Ukraine  presents  no  great  anxiety. 
In  both  Caucasia  and  the  Ukrame  the  presence 
of  the  .Mlied  fleets  in  the  Black  Sea  exercises 
a  wholesome  influence.  It  is  in  Petrograd, 
Moscow,  and  the  Baltic  provinces  where  the 
danger  to  civilization  lies.  Not  until  the 
spring,  and  the  Baltic  reopens  to  navigation, 
can  pressure  be  brought  to  bear  in  these  re- 

gions. The  want  of  clothing  and  food  may  by 
then  have  provided  a  cruel  solution  of  the  diffi- 

culty. In  any  case,  the  nations  represented  at 
the  Peace  Conference  will  have  decided  before 

the  arrival  of  spring  on  some  course  of  effec- 
tive policy. 

The  German  Colonies. 

.\mid  the  excitement  of  the  General  Elec- 
tion, the  visit  of  the  President,  and  the  spend- 

ing of  a  really  happy  Christmas,  the  issue  of 
a  Government  White  Paper  relating  to  the 
future  of  the  German  colonies  from  the  native 

inhabitant's  point  of  view  was  overlooked  by 
the  press  and  the  public.  Perhaps  this  ab- 

sence of  interest  was  not  due  to  any  of  the 
causes  named,  but  to  the  fact  that  nobody  con- 

siders the  question  at  issue  to  be  open  to  argu- 
ment. Nevertheless  itiswell  to  glance  through 

this  White  Paper  and  to  read  theopinions,  nay, 

the  supplications,  of  the  natives  who  were  un- 
der the  rule  of  the  Germans.  Here  we  see,  in 

concentrated  form,  the  evidence  and  result  of 
the  Teutonic  contempt  for  the  weaker  races. 
The  Germans  sought  possessions  in  the  Tropics 
as  sources  of  raw  materials  that  would  minis- 

ter to  their  comforts  at  home.  They  consid- 
ered the  native  male  population  solely  as  in- 

struments for  reaping  these  natural  resources, 
and  the  females  as  objects  for  their  lustful 
passion.  The  wishes  and  the  happiness  of  the 
people  were  not  considered.  Both  men  and 
women  were  forced  or  whipped  to  their  allot- 

ted fate.  Is  it  likely  that  they  would  want 
their  cruel  oppressors  back  again  ?  Take  the 
Samoans  for  example,  as  quoted  in  the  White 
Paper.  They  say  the  British  officials  who 
took  charge  of  the  islands  have  treated  them 
with  love,  allow  them  to  win  cases  in  the 
courts,  and  ask  for  their  views  before  deciding 
on  new  or  revised  regulations.  King  Bamun, 
of  the  Cameroons,  petitions  for  British  rule, 

and  demands  that  Germans  and  "  all  other  un- 
clean things"  shall  be  driven  out.  The  Hereros, 

in  South- West  .■\frica,  tremble  for  their  lives  at 
the  very  idea  of  the  country  being  German 
again.  They  say  that  in  times  past  it  was 
their  constant  prayer  that  the  Almighty  would 
send  a  deliverer  from  the  cruelties  to  which 
they  were  subjected.  If  the  British  King 
takes  his  soldiers  and  government  away,  they 
will  leave  the  country  and  follow  the  troops 
wherever  they  go.  The  Herero  men  have 
been  robbed  of  their  wives  and  daughters. 
The  girls  have  been  interfered  with  by  Ger- 

mans when  quite  young.  There  are  more 
bastards  in  Tsumeb  than  pure-blood  Herero 
children.  The  cattle  were  stolen,  the  men 
driven  to  work  before  the  lash  and  the  gun. 
The  record  of  experience  of  the  inhabitants  of 
Togoland  was  just  the  same.  The  Germans 
made  the  men  work  without  pay,  and  also 
collected  a  poll-tax  from  them.  The  men  were 
collected  into  gangs  and  were  moved  from  one 
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part  of  the  country  to  another,  with  total  dis- 
regard of  personal  desire  or  tribal  custom. 

Any  land  of  special  value  was  acquired  by  the 
Germans  by  forced  sale,  and  the  purchase  price 

was  never  paid.  Said  a  Chief  :  "  1  like  free- 
dom to  sleep  well  m  my  house  :  it  is  like  a 

dream  coming  true  to  see  the  English  coming 

back  again."  The  natives  of  the  island  of 
Nauru,  in  the  Pacific,  beg  that  King  George 
will  keep  them  as  his  children,  and  under  such 
circumstances  will  consider  themselves  as 
having  been  newly  born  in  the  year  1914. 
And  so  on,  we  might  quote  from  nearly  sixty 
pages  of  foolscap  size,  with  echoes  of  past 
cries  of  pain  and  horror  on  all  of  them,  and 
entreaties  to  be  saved  from  the  old  oppressors. 
Truly  here  is  the  evidence  that  the  German 
colonist  was  a  callous  tyrant  and  brutal  gov- 

ernor. The  term  "  savage  "  is  more  appro- 
priate to  this  white  beast  than  to  the  untutored 

and  simple-minded  inhabitant  of  the  jungle, 
the  desert,  and  the  isles  of  the  Tropics. 

There  are  other  good  arguments  in  favour  of 
retaining  the  German  colonies.  They  would 
all  be  hotbeds  of  intrigue  and  the  dissemina- 

tion of  false  and  disquieting  rumours  and  re- 
ports, calculated  to  sow  internal  dissensions 

and  create  distrust  among  the  friendly  nations 
of  the  world.  They  would  moreover  serve  as 
bases  for  sneaking  naval  operations  that  would 
be  able  to  paralyse  transport  on  the  seas. 
But  it  is  not  necessary  to  elaborate  these 
additional  arguments.  Their  consideration 
may  safely  be  left  to  the  Peace  Conference. 
We  have  given  our  own  argument,  based  on 
the  treatment  of  the  natives ;  and,  after  all, 
as  the  old  Greek  philosopher  remarked,  one 

good  reason  is  enough.  No  !  It  won't  do  ! 
The  German  must  not  be  allowed  his  place  in 
the  sun  until  he  knows  that  its  rays  are  bene- 

ficent, shining  alike  on  the  rich  and  the  poor, 
the  powerful  and  the  lowly. 

Finance  After  the  War. 

The  Minister  of  Munitions  appointed  a 
committee  in  November,  1917,  to  discuss  the 
provision  of  financial  facilities  for  trade  after 
the  war,  Sir  Richard  V.  Vassar-Smith,  head 
of  Lloyds  Bank,  being  chairman.  Last  month 
this  committee  issued  a  report,  full  of  useful 
suggestions.  It  is  not  within  our  province  to 
review  all  the  proposals,  nor  have  we  the  space 
to  do  so,  seeing  that  the  report  of  another  com- 

mittee, that  dealing  with  the  encouragement 

of  gold  produccion,  claims  priority  on  our  at- 
tention. There  are  two  items,  however,  in 

the  report  to  which  reference  should  be  made. 
One  is  the  suggestion  that  Treasury  control 

of  new  issues  of  capital  should  not  be  entirely 
relaxed.  We  desire  to  associate  ourselves 
with  this  recommendation,  and  we  strongly 
urge  the  Government  to  continue  to  exercise 
control  over  the  issue  of  shares  by  mining 
companies.  This  control  has  been  guided 
during  the  war  with  much  shrewdness  and 
wisdom,  and  not  only  have  the  irresponsible 
promoters  been  repressed,  but  many  of  the 
proposals  emanating  from  responsible  houses 
have  also  been  given  their  quietus,  when  those 
proposals  were  solely  for  the  object  of  encour- 

aging stock-market  operations.  It  may  seem 
odd  that  a  Magazine  claiming  to  represent  the 
mining  fraternity  should  ask  for  limitations 
and  restrictions  of  this  character;  but  the  fact 
is  there  is  too  much  company  mongering  and 
watching  the  markets  in  London,  and  far  too 
little  thought  given  to  the  actual  business  of 
mining,  and  any  step  taken  that  will  tend  to 
rectify  this  improper  influence  and  make  min- 

ing shares  less  of  gambling  counters  and  more 
of  tokens  of  legitimate  enterprise  is  welcomed 

by  us. 
The  second  point  raised  in  the  report  relates 

to  the  participation  of  banks  in  commercial 
undertakings.  Under  present  banking  con- 

ditions it  is  deemed  undesirable  to  grant  long 
credits  of  this  sort.  The  only  way  to  make  it 
possible  to  adopt  such  a  practice,  on  anything 
like  an  extensive  scale,  would  be  to  encourage 
deposits  for  long  periods  and  at  fixed  interest. 
In  December,  1916,  we  made  a  suggestion  on 
these  lines  when  discussing  the  formation  of 
the  British  Trade  Bank.  We  then  recom- 

mended that  banks  should  inaugurate  "  No. 
2  "  deposit  accounts,  carrying  fixed  interest, 
and  withdrawable  only  at  long  date,  from  one 
to  five  years.  As  a  matter  of  fact,  the  banks 
are  always  open  to  business  of  this  sort,  and  as 

the  present  report  says,  it  only  wants  encour- 
agement and  advertisement  on  the  part  of  the 

banks  to  obtain  a  great  expansion  of  this 
method  of  investment.  Some  of  the  financial 

papers  have  expressed  a  doubt  as  to  the  attrac- 
tiveness of  such  a  proposal.  No  doubt  the 

commercial  and  financial  houses,  and  others, 
who  keep  a  deposit  account,  require  it  in  liquid 
form  ;  but  on  the  other  hand  many  businesses, 
especially  where  the  assets  are  intangible,  as 
in  the  case  of  goodwill,  the  fixed  deposit  ac- 

count would  provide  an  excellent  medium  for 
investment  for  the  replacement  of  paper  capi- 

tal. Private  individuals  would  surely  find  such 
an  investment  attractive,  and  trustees  would 
consider  it  a  real  godsend.  There  were  some 
people  who  doubted  the  need  or  call  for  the 
Public  Trustee  ;  others  prophesied  the  failure 
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of  War  Savings  Certificates  and  of  the  Post 
Office  issues  of  the  War  Loan  and  War  Stock. 

In  both  cases  have  the  lugubrious  prognosti- 
cations been  falsified.  It  only  requires  a  judi- 

cious advertising  campaign  on  the  part  of  the 

banks,  after  the  country's  needs  for  war  ex- 
penditure are  filled,  to  divert  a  large  share  of 

commercial  and  individual  savings  to  the  fixed 
deposit  account.  Thus  shall  we  all  have  the 
privilege  of  contributing  our  share  toward  the 
capital  required  for  estabhshing  and  fostering 
many  industrial  enterprises,  and  thereby  help 
to  expand  and  strengthen  the  trade  of  the 
Kingdom. 

Manufacture   at  the    Source  of  Raw 
Material. 

One  of  the  influences  of  the  war,  and  one 
that  is  by  no  means  of  small  importance,  has 
been  the  tendency  to  establish  factories  and 
works  near  the  source  of  raw  material  in  var- 

ious parts  of  the  world.  The  cause  of  this 
change  of  policy  has  not  been  the  direct  ap- 

preciation of  a  fundamental  law  of  economics, 
but  the  serious  position  of  the  communities  due 
to  the  shortage  of  shipping,  and  the  necessity 
of  either  eliminating  transference  of  commod- 

ities from  one  place  to  another,  or  of  reducing 
the  weight  and  bulk  of  the  materials  shipped. 
This  forced  alteration  in  the  distribution, 
though  highly  inconvenient,  has  had  the  effect 
of  drawing  attention  to  the  law  of  economics 
to  which  we  refer,  and  for  this  reason  many  of 
the  steps  taken  to  manufacture  on  the  spot  in- 

stead of  exporting  raw  material  and  importing 
finished  products  will  be  continued  and  the  new 
schemes  made  permanent.  In  no  country  will 
the  new  industries  be  of  greater  advantage  than 
m  Australia,  where  the  well-known  policy  of 
fostering  the  local  production  and  use  of  the 
metals  and  their  products  is  being  followed  in 
connection  with  many  other  industries.  If 
this  decentralization  of  manufactures  can  be 
extended,  the  money  and  effort  expended  on 
the  moving  of  material  from  one  place  to 
another  will  be  substantially  saved,  the  con- 

gested populations  will  be  distributed  in  a  hap- 
pier manner,  and  the  producers  and  consumers 

will  alike  receive  a  larger  share  of  the  results 
ol  their  labours. 

When  the  original  emigrants  and  world-ad- 
venturers sailed  from  the  old  shores,  they  took 

their  commodities  with  them  for  their  use  and 
comfort.  On  settling  abroad  they  sent  raw 
materials  home  in  order  to  maintain  a  constant 
supply  of  their  own  requirements.  As  time 
went  on  and  the  volume  of  interchange  of 
goods   increased,  special  facilities  were  pro- 

vided in  the  way  of  transport,  exchange  of 
money,  and  agencies  for  import  and  export, 
and  gradually  ihe  ship-owners  and  the  railway 
compmies,  the  hankers,  and  the  merchant 
houses  grew  rich  and  powerful,  in  most  cases 
becoming  of  greater  commercial  importance 
and  influence  than  the  original  people  for  whom 
they  acted  as  intermediaries.  The  settlers 
abroad  often  longed  for  opportunities  for  es- 

tablishing their  own  manufactories  in  order 
that  they  could  reap  the  results  of  their  labours, 
but  unfortunately  the  intermediaries  had  more 
capital  or  control  of  capital  than  they  had,  and 
naturally  the  intermediaries  would  not  finance 
new  businesses  that  would  cut  the  ground  from 
beneath  their  own  feet.  The  United  States 
is  the  only  new  country  that  has  been  able  to 
establish  home  industries  to  such  an  extent  as 

to  render  it  self-supporting  and  economically 
independent  of  the  rest  of  the  w-orld,  so  as  to 
permit  its  inhabitants  to  enjoy  fully  the  many 
benefits  bestowed  by  nature.  This  change  was 
not  eflected  easily,  but  by  most  strenuous  ef- 

fort against  the  whole  forces  of  the  old  estab- 
lished commercial  houses  and  ship-owners. 

Neither  the  riches  of  the  supplies  of  raw  ma- 
terials nor  the  native  wit  of  the  American 

availed,  in  themselves,  to  establish  home  in- 
dustries, and  it  was  only  by  the  imposition  of 

a  heavy  tariff  on  imports  that  the  desired  end 
was  eventually  achieved. 

Australia  has  had  less  opportunity  to  estab- 
lish herself  as  a  producer  of  manufactured 

goods,  seeing  that  she  is  a  dependency  of  Great 
Britain,  and  represent'itives  of  the  home  in- 

terests used  to  have  almost  exclusive  access  to 

the  ears  of  the  political  controllers  of  the  sit- 
uation. It  is  only  during  the  last  few  years 

that  the  Australians  themselves  have  had  the 

opportunity  of  rearranging  matters  in  such  a 
way  that  the  country  shall  receive  greater  ad- 

vantage froin  the  raw  materials.  Under  the 
guidance  of  Mr.  W.  M.  Hughes,  the  ores  and 
metals  have  been  put  under  the  firm  control  of 
the  Commonwealth  Government.  Ore  and 
concentrate  are  not  to  be  exported  if  there  is 
any  chance  of  their  being  treated  locally,  and 
the  metals  produced  are  also  to  be  utilized  on 
the  spot  as  far  as  possible  and  as  opportunity 
arises.  An  example  of  this  move  toward  the 
manufacture  of  final  products  is  provided  by 
the  formation  of  a  company  controlled  by  the 
English  white-lead  firms  for  the  purpase  of 
establishing  such  an  industry  in  Australia.  It 
seems  illogical  that  metallic  lead  should  be  sent 
from  Port  Pirie  to  England  and  returned  to 
Australia  as  white  lead  and  other  lead  pig- 

ments.    It  is  not,  however,  the  Government 
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solely  that  has  taken  the  initiative  in  working 
ores  and  producing  metals,  for  a  large  share  of 
the  credit  is  due  to  the  Broken  Hdl  Proprietary 
for  founding  the  steel  industry  at  Newcastle, 
New  South  Wales.  In  this  case  also  it  was 
illogical  that  the  great  Iron  Knob  deposit 
should  be  allowed  to  lie  fallow,  and  at  the  same 
time  steel  rails  should  be  imported  from  Eng- 

land for  the  construction  of  railways.  One  of 
these  days  tinplates  and  galvanized  iron  will 
be  made  by  the  Proprietary  company  in  as- 

sociation with  experienced  firms  in  the  old 
country.  At  the  present  time  Australian  tin 
travels  to  England  to  be  used  in  the  manufac- 

ture of  tinplate.  The  tinplate  goes  back  to 
Australia  to  be  employed  in  canning  beef  and 
fruit,  which  in  turn  is  exported  to  England. 
Thus  the  Australian  tin  makes  three  journeys 
across  the  seas  when  only  one  is  necessary. 
Who  benefits  by  this  triplication  of  the  jour- 

ney? Not  the  miner  and  the  agriculturist  nor 
the  consumer. 

An  industry  perhaps  of  even  greater  impor- 
tance to  Australia  is  that  of  wool -growing. 

The  Australian  wool  production  is  the  largest 
in  the  world,  but  it  benefits  comparatively  a 
very  few  people  within  the  Commonwealth, 
for  the  wool  is  shipped  abroad  to  many  coun- 

tries to  be  worked  up  into  cloth  and  similar 
materials,  some  of  which  go  back  again  to 
clothe  the  Australians.  It  is  pleasant  to  be 
able  to  record  that  steps  have  been  taken  to 
remove  this  anomaly,  and  that  before  long  a 
local  woollen  industry  will  be  flourishing. 

In  other  countries  under  the  British  flag  the 
same  tendency  is  to  be  observed.  For  in- 

stance, the  Cape  Copper  Company,  which  de- 
veloped a  copper  mine  in  India,  intended  to 

ship  the  concentrate  to  the  smelter  at  Briton- 
ferry,  South  Wales.  War  conditions  have 
made  it  more  advisable  to  erect  a  blast-furnace, 
converter-plant,  and  refinery  on  the  spot,  and 
no  doubt  a  local  market  for  the  refined  copper 
has  been  secured.  Then  the  Burma  Corpor- 

ation is  to  smelt  zinc  ores,  and,  in  alliance  with 
Tata  &  Sons,  to  manufacture  galvanized  iron 
and  brass.  The  Tata  steel  enterprise  is  another 
example  of  the  local  treatment  of  mineral  re- 

sources, though  its  establishment  was  not 
prompted  by  war  conditions,  but  by  appecia- 
tlon  of  the  general  principle  of  economics  to 
which  we  have  referred. 

In  South  Africa  little  has  been  done  to  treat 
or  use  the  natural  resources  of  the  country 
locally.  The  copper  mines  had  to  suspend 
shipment  of  ore  and  matte  to  this  country,  but 
their  ore  reserves  and  prospects  did  not  justify 
the  erection  of  smelters.    Some  of  the  iron  de- 

posits have  been  developed  and  small  smelters 
erected.  The  tin  mines  in  the  northern  Trans- 

vaal have  built  smelters  so  as  to  avoid  the  cost 
of  shipping  concentrate  to  Singapore  or  Pen- 
ang,  and  the  tin  is  used  locally  for  the  produc- 

tion of  solder  and  similar  alloys.  But  the  great 
mineral  production,  that  of  gold,  is  still  ex- 

ported, and  the  credits  it  creates  are  mostly 
lost  to  the  country  of  its  origin.  The  country, 
in  fact,  suffers  from  a  form  of  absentee  land- 

lordism. It  is  true  that  the  expenditure  at  the 
mines  affords  an  income  to  support  a  popula- 

tion, but  the  capital  results  accrue  elsewhere. 
A  great  simplification  in  the  distribution  of 

metallic  products  has  taken  place  in  connection 
with  the  tin  output  of  South  .America.  Bo- 

livian tin  concentrate  used  to  be  shipped  to 
Europe,  partly  to  England,  and  much  of  the 
metal  extracted  by  the  smelters  was  shipped 
to  New  York  for  consumption  among  alloy 
makers  in  the  United  States.  The  first  step 
in  shortening  the  circuit  was  to  erect  smelters 
on  the  eastern  seaboard  of  the  United  States, 
and  to  send  the  Bolivian  concentrate  direct. 
Subsequently  it  has  been  found  advantageous 
to  establish  smelting  works  near  the  mines  in 
the  .\ndes,  and  to  manufacture  tin-lead  alloys 
on  the  spot  in  order  to  provide  for  the  demand 
from  the  Argentine,  Chile,  and  Peru.  In  this 
way  the  carriage  and  sale  of  the  metal  has  been 
greatly  facilitated  and  simplified. 

In  writing  these  short  notes  on  one  partic- 
ular phase  of  economics,  we  do  not  lose  sight 

of  the  fact  that  there  are  many  other  factors 
governing  the  production,  distribution,  and 
utilization  of  mineral  and  other  natural  pro- 

ducts, factors  both  sociological  and  commer- 
cial, it  is  difficult  to  steer  clear  of  by  ways 

and  keep  to  the  highways,  and  to  avoid  both 
the  proverbial  red-herring  trailed  across  the 
track  and  the  tendency  to  walk  in  a  circle 
where  there  are  no  definite  landmarks.  The 

thesis  in  this  article  is  that  under  present  con- 
ditions the  controller  of  transport,  the  exchange 

banker,  and  the  import  and  export  merchant 
get  too  big  a  slice  of  the  benefits  of  nature,  to 
the  detriment  of  the  producer  and  consumer, 
and  that  the  shortage  of  shipping  caused  by 

the  war  has  tended  to  right  an  economic  dis- 
advantage. On  some  future  occasion  we  may 

revert  to  another  aspect  of  the  subject,  and 
show  that  the  best  scientific  and  technical 

ability  in  the  world  is  devoted  to  the  require- 
ments of  those  engaged  in  transport,  and  that, 

in  his  own  home,  the  actual  producer  and 

worker  gets  precious  little  benefit  from  the  ap- 
plications of  science  to  the  manufacture  of 

good  material. 



REVIEW  OF  MINING 
Introduction. — The  beginning  of  a  new 

year  finds  us  in  the  middle  of  an  armistice,  with 
adefinite  peace  settlement  some  distance  away. 
With  uproar  in  Berlin  and  a  German- Bol- 

shevik reign  of  terror  in  north-western  Russia, 
Poland,  and  eastern  Germany,  the  final  elimi- 

nation of  fighting  and  an  agreement  as  to 
boundaries  and  the  nature  of  future  methods 
of  government  do  not  seem  easy  of  attainment. 
Under  such  circumstances  the  return  of  the 
soldiers  to  their  ordinary  avocations  must  not 
be  hurried.  The  change  over,  in  this  country, 
from  munition  making  to  ordinary  industrial 
enterprises  will  necessarily  be  slow.  The 
metal  markets  have  been  released  from  gov- 

ernment control,  and  the  markets  are  uncertain 
and  restricted.  Copper  has  fallen  substantially 
in  price.  Tin  also  fell  severely,  but  has  since 
strengthened  again.  With  metals  so  weak  and 
erratic,  the  producers  are  far  from  feeling  sure 
as  to  the  future.  The  idea  of  gold-mining  re- 

ceiving assistance  by  subsidy  or  by  a  rise  in  the 
price  of  gold  has  received  its  quietus  from  the 
Inchcape  committee. 
Transvaal. — The  native  labour  contingent 

at  the  gold  mines  decreased  seriously  in  No- 
vember, the  figures  at  the  end  of  the  month 

being  160,275,  as  compared  with  173,153  at 
the  end  of  October,  and  179,399  at  the  end  of 
September.  The  figures  for  December  had 
not  arrived  when  we  went  to  press,  but  it  is 
not  likely  that  there  will  be  any  improvement, 
seeing  that  in  several  quarters  recruiting  has 
been  stopped. 

The  dividends  paid  by  Rand  mining  com- 
panies for  the  second  half  of  1918  show  a 

serious  shrinkage.  This  is  due  partly  to  the 
increased  costs  now  prevalent,  partly  to  the 
adverse  effects  of  the  influenza  epidemic,  and 
partly  to  the  fall  in  the  yield,  gross  and  per 
ton,  of  many  of  the  old  mines.  The  number 
of  companies  paying  dividends  during  1918 
amounted  to  33,  out  of  the  50  producing  mines, 
as  compared  with  38  during  1917.  The  total 
distribution  for  1918  was  ir5,330,000,  as  com- 

pared with  ̂ 6,556,000  in  1917, and  ̂ 7,093,000 
m  1916.  Amid  this  general  decline,  it  is 
pleasant  to  note  that  some  of  the  Far  East 
Rand  mines  have  increased  their  distributions 
during  the  second  half  of  1918.  New  Mod- 
derfontein,  the  greatest  gold  mine  of  the  Rand 
at  present,  has  paid  24s.  as  compared  with 
17s.  6d.  for  the  first  half,  making  41s.  6d.  per 
£\  share  for  the  year,  as  compared  with  28s. 
for  1917.     Government  Gold  Mining  Areas, 

Modder  Deep,  and  Geduld  have  paid  rather 
more.  On  the  other  hand,  Modder  B  and 
Brakpan  have  not  been  able  to  maintain  the 
1917  figures.  It  is  disappointing  to  find 
Crown  Mmes  only  paying  6d.  per  10s.  share 
for  the  half-year,  which  is  at  the  rate  of  10% 
per  annum,  and  City  Deep  paying  only  Is.  6d. 
as  compared  with  4s.  6d.  during  the  latter  half 
of  1917.  As  a  token  of  encouragement. 
Springs  Mines  makes  its  entry  into  the  list  of 
cash-dividend  payers,  paying  2s.  6d.  per  share 
for  the  second  half-year.  It,  however,  distri- 

buted a  dividend  in  the  form  of  West  Springs 

Dividends  Paid  by  Transvaal  Companies. 

BrakpaD      ■'   City  Deep      
Citv  &  Suburban  (£4)    
Consolidated  Langlaagte     
Consolidated  Main  Reef   
Crown  Mines  (lOs)    
Durban  Deep   
Ferreira  Deep   
Geduld    
Geldenhuis  Deep    
Gtencairn   
Government  Gold  Mining  Areas  . 
Jupiter    
Langlaagte  Estate   
Meyer  &  Charlton       
Modderfontein  (£4)   
Modderfontein  B    
Modderfontein  Deep      

nfied      
Nc :  Mil 

Robinson  Deep"  A"  (Is.)  . Robinson  Gold  (£5)   
Rose  Deep     
Simmer  &  Jack   
Springs  Mines     
Sub-Nigel      
Van  Ryn     
Van  Ryn  Deep      
Village  Deep    
Village  Main  Reef..   
Wilwatersrand    
Wolhuter   

Ou 

shares,  paid  for  out  of  cash  reserve,  earlier  in 
the  year.  The  accompanying  table  gives  par- 

ticulars of  distributions  during  1918,  with 
corresponding  figures  for  1917  as  far  as  the 
companies  named  are  concerned.  Five  com- 

panies have  dropped  out  of  the  list  this  year, 
namely,  the  New  Goch,  Knights  Deep,  Wit- 
watersrandDeep.New  Primrose, and  Ginsberg. 

As  recently  recorded,  the  Durban-Roode- 
poort  mine  is  exhausted  and  the  company  has 
gone  into  liquidation.  The  liquidators  have 
announced  that  realization  of  assets  warrants 
an  interim  return  of  capital  amounting  to  10s. 
per  share,  and  this  will  be  distributed  at  the 
end  of  the  current  month. 
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The  Consolidated  Mines  Selection  company 
has  received  permission  (rem  the  Public 
Trustee  to  acquire  the  enemy  holdings.  These 
shares  are  to  be  offered  to  other  shareholders 
at  the  rate  of  one  for  every  three  now  held, 
and  the  price  is  to  be  25s. 

The  East  Rand  Mining  Estates  is  a  com- 
pany usually  known  to  the  public  as  the  owner 

of  the  Lewis  &  Marks  gold-mining  rights  in 
the  Far  East  Rand,  the  properties  being  the 
Grootvlei,  Palmetkuil,  and  Vlakfontein.  The 
company,  however,  owns  coal  rights  also. 
Bore  holes  have  proved  the  existence  of  coal 
beds  in  the  south-eastern  part  of  Grootvlei 
and  in  the  adjoining  part  of  Palmetkuil.  A 
company  called  the  Largo  Colliery  Co.  Ltd. 
has  been  formed  to  work  the  property,  with  a 
capital  of  ̂ 110,000,  the  whole  of  which  is  is- 

sued as  purchase  price  to  the  East  Rand  Min- 
ing Estates. 

The  Zaaiplaats  is  one  of  the  Transvaal 
companies  that  has  erected  a  tin  smelter. 
The  results  obtained  as  regards  quality  of  the 
metallic  tin  have  been  highly  satisfactory. 
Provision  has  been  made  for  buying  concen- 

trate produced  by  other  mines  in  the  neigh- 
bourhood, but  so  far  this  branch  of  the  busi- 

ness has  not  developed  owing  to  unexpected 
difficulties.  During  the  year  ended  July  31 
last,  17,078  tons  of  lode  ore  was  milled  and 
5,494  tons  of  alluvium  was  treated.  The  total 
yield  of  tin  concentrate  was  521  tons.  The 
amount  of  concentrate  bought  was  25  tons. 
The  output  of  metallic  tin  was  328  tons.  The 
working  profit  was  ̂ 52,185,  out  of  which 

£"19,288  was  spent  on  capital  account,  ̂ 10,000 
was  placed  to  reserve,  and  ̂ 19,125  was  dis- 

tributed as  dividend,  being  at  the  rate  of  30%. 
Though  developments  at  the  Rooiberg  tin 

mine  have  been  disappointing  latterly,  it  was 
possible  during  the  year  ended  June  30  last  to 
keep  half  the  stamps  running.  The  tonnage 
milled  was  16,509,  and  the  yield  was  36r7 
tons  of  concentrate.  In  addition,  2,193  tons 
from  Blaauwbank  gave  3  r7  tons  ;  while  11,151 

tons  of  old  slime  gave  86'5  tons.  The  total 
yield  was  480  tons,  which  sold  for  ̂ 85,334, 
and  the  working  cost  was  ̂ 77,936.  Mr.  E. 
R.  Schoch,  the  manager,  speaks  hopefully  of 
the  Blaauwbank  property  recently  acquired. 

At  the  meeting  of  shareholders  in  the  Mid- 

dleburg  Steam  Coal  lV-  Coke  Co.,  Mr.  Alfred 
T.  Macer,  the  managing  director,  again  drew 
attention  to  the  fact  that  at  the  South  African 
coal  mines  a  large  proportion  of  the  output 
is  not  utilized,  the  dust  and  fine  coal  being 
placed  on  the  dumps.  This,  of  course,  was 
the  practice  in  the  older  coalfields  in  Europe 

and  America,  where  nowadays  the  small  coal 
is  either  briquetted,  used  for  coal-dust  firing, 
or  converted  into  gas  with  accompanying 
liquid  and  solid  by-products.  For  some  years 
Mr.  Macer  has  advocated  the  establishment  of 
a  big  central  plant  for  the  Witbank-Middel- 
burg  district,  by  means  of  which  this  fine  coal 
could  be  utilized  for  the  manufacture  of  gas 
for  power  and  of  sulphate  of  ammonia,  ben- 

zol, etc.  We  urge  the  Government  of  the 
Union  of  South  Africa  to  give  consideration  to 
Mr.  Macer's  proposal. 
Rhodesia — Probably  Rhodesia  has  suffer- 
ed more  than  any  other  country  from  the  in- 

fluenza epidemic.  The  returns  for  November 
show  a  big  shortage,  the  figures  being 
^145,458,  as  compared  with  ̂ 136,780  in 
October, ^247,885 in  September,and^275, 829 
in  November,  1917.  Other  figures  for  output 
in  Southern  Rhodesia  during  November  were  : 
silver  10,499  oz.,  copper  147  tons,  coal  31,541 
tons,  chrome  ore  1,245  tons,  asbestos,  294  tons, 
scheelite  1  ton,  wolfram  1  ton,  arsenic  3  tons, 
diamonds  53  carats. 

West  Africa. — The  gold  returns  for  No- 
vember show  that  the  effects  of  the  influenza 

epidemic  have  mostly  passed  away.  The  out- 
put was  valued  at  ̂ 108,796,  as  compared  with 

£r61,461  in  October,  and  /"l  15,152  in  Septem- ber. The  total  for  the  first  eleven  months  of 

the  year  was  £"1,220,932,  as  compared  with 
£"1,407,375  for  the  first  eleven  months  of  1917. 

In  these  days  of  gold- mining  depression,  it 
is  pleasant  to  come  across  a  cheery  report  like 
that  of  the  Taquah  company.  Development 
has  maintained  the  reserves  both  in  quantity 
and  value,  and  the  working  cost  per  ton  has 
not  gone  up,  the  figure  remaining  at  36s.  lid. 
The  percentage  of  recovery  is  98.  The  mana- 

ger, Mr.  G.  \V.  Campion,  naturally  feels  proud. 

TheTaquah's  stable  companion,  the  Abosso, 
has  ore  of  lower  grade,  the  average  being  33s. 

3d.  per  ton,  as  compared  with  the  Taquah's 
55s.  9d.,  and  the  gold  is  not  so  easy  to  extract. 
No  profit  was  made  for  the  year  ended  June 
30.  It  is  gratifying  that  recent  developments 
on  the  West  Reef  have  disclosed  ore  of  rather 
higher  content,  1,340  ft.  of  development  being 
in  ore  averaging  38s.  Id.  per  ton  over  50 
inches. 

Nigeria.  —  As  mentioned  last  month,  the 
Niger  Company  has  made  a  new  issue  of  capi- 

tal to  keep  pace  with  the  expansion  of  business. 
The  issue  was  of  575,000  ordinary  shares  of 
£l  at  42s.  each.  The  directors  avoided  risk 
of  failure  by  getting  the  issue  underwritten, 
but  this  proved  in  the  event  to  have  been  un- 

necessary, for  applications  exceeded  the  am- 
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ount  ofTered.  The  shares  are  being  allotted 
pro  rata  to  applicants  who  are  already  holders 
of  ordinary  shares. 

A  year  ago  we  published  an  article  by  Major 
A.  R.  Canning  describing  the  properties  of 
llie  Northern  Nigeria  (Bauchi)  company.  In 
It  he  mentioned  that  the  company  was  con- 

templating the  erection  of  a  hydroelectric 

power  plant  at  the  Kwall  I'-alls.  At  the  meet- ing of  shareholders  held  last  month,  he  gave 
some  additional  information  relating  to  this 

scheme.  The  river  passes  through  the  prop- 
erties, and,  at  a  distance  of  10  miles  to  the 

west,  drops  over  the  edge  of  the  plateau,  fall- 
ing more  than  700  ft.  The  power  generated 

is  to  be  1,500  h.p.,  and  its  cost  is  estimated  at 

0'6d.  per  unit,  as  compared  with  2'6d.  if  oil  or 
coal  were  used.  The  company  may,  by  its 
means,  expect  to  save  ̂ 40,000  a  year  in  the 
power  bill.  The  installation  is  to  be  built  by 
the  firm  of  Vickers,  who  sent  an  engineer  to 
Nigeria  to  investigate  and  report. 

The  Bongwelli  is  a  tin  company  operating 
in  Nigeria  that  did  not  have  much  luck  with 
its  first  properties.  New  business  promises 

to  resuscitate  its  fortunes.  P'urther  properties on  the  Delimi  river  have  been  obtained,  and 
a  representati\e  of  the  Niger  Company  is  to 
be  electt-d  to  the  board. 

In  our  November  issue,  Mr.  W.  E.  Thomas 
gave  some  particulars  of  the  Nassarawa  tin 
district  of  Northern  Nigeria.  We  are  now 
able  to  record  that  the  company  of  which  he 
is  manager,  the  Keffi  Tin  Co.,  has  made  a 
profit  of  ̂ 16,389  for  the  year  ended  June  30 
last,  from  an  output  of  160  tons  of  tin  concen- 

trate, and  out  of  this,  /'6,250  has  been  distri- buted as  a  first  dividend,  being  at  the  rate  of 
12*%. 

Australia. — The  report  of  the  Mount  El- 
liott company  affords  dismal  reading  to  those 

who  hope  for  better  things  from  labour  leader- 
ship. It  is  true  that  80%  of  the  men  in  the 

Queensland  smelting  industry  are  of  a  high 
type,  but  unfortunately  the  minority  has  the 
control.  Mr.  W.  H.  Corbould  has  been  at 

his  wits'  end  to  manage  the  properties  in  such 
a  way  as  to  make  a  profit  and  also  to  please 
the  men,  even  reducing  the  size  of  the  blast- 

furnace so  as  to  bring  it  to  dimensions  which 
they  thought  proper.  It  is  no  wonder  that  the 

result  of  the  year's  working  to  June  30  last 
was  a  financial  loss  of  ̂ 56,890.  The  furnace 
was  running  less  than  seven  months,  and  e.\- 
tracted  2,322  tons  of  blister  copper  from  51,952 
tons  of  ore.  The  company  owns  many  excel- 

lent mines.  All  that  is  wanted  is  a  labour 
party  which  will  let  men  work  and  allow  the 

adoption  of  metallurgical  improvements. 
Cable  messages  announce  that  the  Mount 

Morgan  output  of  ore  during  the  half-year 
ended  December  1  was  186,032  tons,  in  addi- 

tion to  which  9,328  tons  of  fluxing  ore  was 
extracted  from  Many  Peaks.  The  concentra- 

tion plant  treated  115,466  tons,  giving  41,321 
tons  of  concentrate.  The  smelter  treated 

68,237  tons  of  ore,  10,003  tons  of  jig  concen- 
trate, and  26,432  tons  of  table  and  flotation 

concentrate,  mostly  sintered.  The  yield  was 
blister  containing  3,580  tons  of  copper  and 
42,842  oz.  of  gold.  By  means  of  modifications 
in  concentration,  it  is  not  now  necessary  to  use 
the  basic  fluxing  ore  brought  from  Many  Peaks, 
and  the  contract  with  the  Many  Peaks  Com- 

pany has  therefore  been  terminated.  The 
agreement  for  the  sale  of  the  copper  to  the 
Ministry  of  Munitions  in  London  ended  on 
December  31.  The  future  policy  with  regard 
to  sales  has  not  yet  been  settled. 

The  Electrolytic  Zinc  Co.  of  Australia  is 
about  to  enlarge  its  plant  at  Risdon,  Tasmania. 
The  present  plant  has  a  capacity  of  90  tons 
per  week.  This  is  to  be  expanded  to  100  tons 
per  day,  and  the  plans  are  being  prepared. 
For  the  extension,  further  hydro. electric  cur- 

rent will  be  required.  This  will  be  obtained 
from  the  Tasmanian  Government  Hydro- 
Electric  Department;  11,000  h.p.  will  be 

available  in  about  a  year  and  a  quarter's  time  ; 
and  an  additional  15,000  h.p.  at  a  later  date 
not  yet  specified.  The  last-named  supply  of 
current  will  be  used  also  for  other  chemical 
and  metallurgical  industries. 

During  the  six  months  ended  June  30  last, 

the  Amalgamated  Zinc  (De  Bavay's)  company 
treated  164,719  tons  of  zinc  tailing  from  the 
North  and  South  mines  at  Broken  Hill,  for  a 
yield  of  47,184  tons  of  zinc  concentrate  aver- 

aging 48'2%  zinc,  6'4%  lead,  and  91  oz.  silver 
per  ton,  and  1,834  tons  of  lead  concentrate 

averaging  53'2%  lead,  12'5%  zinc,  and  65'9  oz. silver  per  ton. 

India. — Developments  in  depth  at  the 
Champion  Reef  mine  are  at  present  entirely 
disappointing  in  all  sections,  and  it  would  ap- 

pear that  the  bottom  of  the  lode  as  well  as  of 
the  ore-shoots  has  been  reached.  In  the  ore- 

shoot  between  Carmichael's  and  Glen  shafts, 
nothing  of  value  has  been  found  between  the 
57th  and  the  59th  levels.  In  Glen  section,  the 
ore-shoot  became  impoverished  below  the  55th 
level,  and  at  the  57th  level  the  lode  is  weak. 

The  shoot  in  Garland's  section  is  poor  on  the 
51st,  52nd,  and  53rd  levels.  During  the  past 
year  the  ore  reserve  has  been  fairly  well  main- 

tained by  ore  developed  on  the  53rd,  54th,  and 
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11 55th  levels  in  Carmichael's  section  and  on  the 
54th  and  55th  levels  from  Glen  shaft ;  also  by 
some  old  pillars  having  been  made  available 
for  stoping  by  the  close  filling  method  recently 
adopted.  The  reser\e  is  estmiated  at  335,949 

tons,  or  about  2i  years'  supply.  The  amount 
of  ore  treated  during  the  year  ended  Septem- 

ber 30  last,  and  the  gold  e.xtracted,  showed  a 
continuance  of  the  shrinkage  of  recent  years  ; 
138,030  tons  of  ore  yielded  76,835  oz.  by  amal- 

gamation, and  205,320  tons  of  tailing  yielded 
17,403  oz  by  cyanide.  The  total  yield  realized 
.,^399, 505,  and  /69,333  was  distributed  as 
dividend,  being  at  the  rate  of  26i%.  Since 
the  beginning  of  operations  in  1892,  the  ton- 

nage treated  has  been  4,089,440,  the  yield 
^13,027,598,  and  the  dividends  ̂ 4,582,299. 

Malaya.  —  The  Malayan  Tm  Dredging 
Company  is  fully  up-to-date  in  the  engineer- 
mg  problems  of  dredging,  having  the  advan- 

tage of  the  advice  of  Messrs.  F.  W.  &  R. 
Payne.  It  is  noteworthy,  therefore,  to  find 
that  the  manager  speaks  highly  of  the  close- 
connected  bucket-line  recently  installed  on  No. 
2  dredge.  He  says  that,  on  the  experience  so 
far  gained,  this  system  marks  a  decided  ad- 

vance on  the  old  type.  Thus  the  New  Zea- 
ianders  see  the  virtues  of  the  American  de- 

sign, where  such  design  is  applicable  to  the 
conditions  of  work. 

Cornwall. — After  a  long  struggle,  the  Bas- 
set mine  is  to  be  closed.  Want  of  capital, 

heavy  pumping  charges,  and  thirty  years  of 
adversity  have  combined  to  bring  this  decision. 
No  doubt,  also,  the  decision  was  hastened  by 
the  death  of  Mr.  Francis  Oats,  who  was  chair- 

man for  a  quarter  of  a  century.  The  mine  is 
on  the  Great  Flat  Lode  south  of  Carn  Brea 

hill,  a  lode  which,  in  times  past,  was  second 
only  in  importance  to  the  Dolcoath  lode.  In 
early  days  the  mine  produced  copper,  but  70 
years   ago  tin  became  the    leading    product. 

Canada. — The  Mond  Nickel  Co.  hasissued 
an  additional  1,520,000  preference  shares,  7%, 
non-cumulative,  of  £1  each,  at  par.  The 
capital  thus  provided  will  be  used  to  complete 
the  extension  of  the  refining  works  at  Swan- 

sea, and  thereby  increase  the  output  of  the 
various  products  by  50%.  The  shares  were 
offered  to  the  public  and  largely  over-sub- 
scribed. 

United  States. — Another  report  has  been 
made  by  Mr.  F.  W.  Bradley  as  to  the  flooding 
of  the  Alaska  Treadwell,  700  Ft.,  and  Mexican 
mines,  which  happened  in  April,  1917.  It 
appears  from  this  report  that  the  caving  oc- 

curred on  the  shore  of  the  Gastineau  Channel 
along  one  of  the  decomposed  basaltic  dykes 

which  cross  the  vein  near  the  east  end  of  the 
Treadwell  property.  It  is  now  believed  that 
the  flooding  took  place  during  a  period  of  high 
tide,  and  that  it  may  be  possible  to  build  a  dam 
near  the  line  of  low  tide  and  to  pump  the  water 
out  of  the  mine.  This  would  appear  to  con- 

stitute a  hopeful  feature  of  the  situation,  but 

Mr.  Bradley  damps  the  reader's  enthusiasm 
by  adding  that  it  is  questionable  whether  such 
work  is  worth  doing.  He  also  says  that  he 
cannot  decide  this  question  until  more  is 
known  of  the  value  in  depth  of  the  ore  in  the 
Ready  Bullion  mine.  This  mine  is  at  some 
distance  along  the  lode  from  the  flooded  mines, 
and  it  has  been  kept  going  continuously,  afford- 

ing a  revenue  for  the  Alaska  United.  An  ex- 
tensive campaign  of  development  at  depth  has 

been  inaugurated,  and  levels  are  to  be  opened 
at  2,600  and  2,800  ft.  The  ore  on  the  2,400  ft. 
level  averages  as  high  as  in  any  level  above. 
It  will  be  remembered  that  in  the  lower  levels 
of  the  Treadwell  the  ore  was  of  very  low  grade 
and  gave  little  encouragement.  There  was, 
however,  a  large  ore  reserve  in  the  upper 

levels,  containing  several  million  dollars'  worth 
of  gold.  It  is  surprising  that  Mr.  Bradley  does 
not  consider  this  ore  worth  reclaiming  by  the 

suggested  unwatering  of  the  mine.  But  per- 
haps it  is  in  the  form  of  pillars  that  could  not 

be  removed  without  fear  of  another  collapse. 
The  export  of  copper  from  the  United  States 

is  in  future  to  be  in  the  hands  of  a  central  con- 
trolling committee  called  the  Copper  Export 

Association.  Mr.  John  D.  Ryan  is  president,  and 
Mr.  Simon  Guggenheim  chairman  of  the  board. 

It  is  stated  that  platinum  and  palladium  are 
found  in  important  quantities  in  the  copper 
ore  of  the  Rambler  mine  in  Wyoming,  45  miles 
south-west  of  Laramie.  The  average  assay 

of  the  ore  is  5%  copper,  0'4  dwt.  gold,  1  oz.  sil- 
ver, 04  oz.  palladium,  and  0'6  oz.  platinum. Chile. — Political  difficulties  between  Chile 

and  Peru  continue  unabated,  and  Peruvians 
are  being  driven  out  of  the  northern  provinces 
of  Chile.  It  will  be  remembered  that  the  pro- 

vinces of  Tacna,  Arica,  and  Tarapaca  formerly 
belonged  to  Peru.  Tarapaca,  where  the  nitrate 
deposits  are,  was  ceded  to  Chile  in  1879  as  a 
war  indemnity,  and  in  1883  the  other  two  pro- 

vinces were  occupied  by  Chile,  with  a  proviso 
that  ultimate  ownership  should  be  decided  at 
some  future  date  by  plebiscite.  One  point  in 

dispute  is  whether  the  plebiscite  shall  be  con- 
fined to  the  original  inhabitants  or  be  extended 

to  recent  immigrants.  The  Chileans  are  en- 
deavouring, by  persecution,  to  rid  the  Tacna 

and  Arica  provinces  of  as  many  sympathizers 
with  Peru  as  possible. 



TUNGSTEN   AND  THE  WAR 

By   JULIUS   L.    F.   VOGEL,   M.lnst.M.M. 
We  print  In  full  a  p.per  read  al  the  British  Science  Guild  Exhibition  on  August  30.  1918, 

by  the  metallurgist  who  founded  the  British  tunuslen  industry. 

IN  the  far  ofT  pre-war  days  the  importance 
of  turiKSten  as  an  essential  ingredient  in  the 
manufacture  of  tool  steel  and  as  a  corner 

stone  of  modern  engineering  was  only  fully 
realized  by  a  few  technical  men.  From  time 
to  time  they  sounded  a  note  of  warning  of  the 

danger  of  this  country  depending  upon  Ger- 
many for  its  supplies,  but,  as  in  the  case  of 

many  other  essential  industries,  their  warning 
was  unheeded.  The  very  name  of  tungsten 
was  practically  unknown  to  the  man  m  the 
Street,  the  merchant,  the  banker,  the  member 
of  Parliament,  the  Cabinet  Minister,  and  in 
fact  to  all  those  to  whose  hands  were  entrust- 

ed the  destinies  of  the  British  Empire. 

To  day  this  is  altogether  changed.  Tung- 
sten, regarded  apparently  as  one  of  the  great 

discoveries  of  the  British  nation  aroused  to 
arms,  has  been  investigated  by  Committees, 
controlled,  departmentalized,  and  dignified  by 
inclusion  in  the  select  ranks  of  the  key  indus- 

tries. I  am  by  no  means  sure  that  lionizing 
in  this  way  will  prove  to  have  been  to  the  ad- 

vantage of  the  industry  in  the  long  run. 
In  giving  a  short  account  of  tungsten  from 

the  point  of  view  of  general  interest,  I  think 
It  is  best  to  work  backward  and  to  give  some 
idea  of  its  properties  and  uses  before  touching 
upon  its  production. 

As  doubtless  most  people  are  aware,  engi- 
neering in  every  branch  calls  for  the  cutting 

of  metals  to  very  exact  shapes.  Further,  for 
many  purposes,  such  as  gun  barrels,  armour 
plates,  destroyer  and  seaplane  crank-shafts, 
and  a  thousand  and  one  finished  steel  parts, 
the  metal  to  be  cut  is  tough  and  hard.  Hence 
it  follows  that  the  tools  employed  also  must 
be  hard  and  strong.  This  does  not  finish  the 
problem,  however.  The  hardest  substances 
can  be  worn  away  in  time  by  constant  fric- 

tion withcomparatively  soft  bodies.  The  wear 
on  stone  steps  by  leather  boots  or  even  bare  feet 
isafamiliare.xampleof  this.  Wecannotaflford, 
however,  to  neglect  the  time  element,  and  the 
speed  at  which  metal  can  be  cut  is  the  import- 

ant factor.  Further,  for  e.xact  work  on  a  big 
scale,  such  for  instance  as  boring  a  heavy  gun 
or  turning  a  long  length  of  shafting,  it  is  neces- 

sary, for  the  sake  of  accuracy,  to  make  a  con- 
tinuous finishing  cut  from  end  to  end,  without 

altering  the  tool  and  without  sufficient  wear 
on  the  edge  of  the  tool  to  impair  the  exact  di- 

ameter of  the  work.  Another  important  point 
to  be  borne  in  mind  is  that  the  action  of  cut- 

ting or  tearing  the  surface  oflf  a  piece  of  metal 
generates  heat,  and  the  greater  the  speed  and 
depth  of  the  cut  and  feed  the  greater  the  heat. 

Owing  to  the  fine  edge  to  which  the  tools 
must  be  ground  and  the  fact  that  the  tool 
never  leaves  the  work,  the  heat  aflfects  the  tool 
far  more  than  the  work.  It  follows  therefore 

that  good  engineers'  tools  must  combine  a  num- 
ber of  essential  qualities,  namely  : 

(1)  Hardness  to  give  a  keen  cutting  edge. 
(2)  Strength  to  resist  the  enormous  strain 

concentrated  on  the  cutting  edge  and  body  of 
the  tool. 

(3)  The  property  of  remaining  unaltered  in 
hardness  and  strength  at  high  temperatures. 

(4)  Uniformity  in  texture  so  that  tools  may 
be  re-heated,  re-made,  and  re-ground  many 
times  and  still  show  the  same  characteristfcs. 

(5)  Uniformity  as  between  one  tool  and  an- 
other, so  that  identical  results  may  be  obtained 

in  repetition  work. 
(6)  Softness  ami  ductility  when  heated  to  a 

suitable  temperature,  so  that  rolling  and  forg- 
ing are  possible  without  undue  waste. 

(7)  The  capability  of  being  annealed  or 
softened,  so  that  complicated  tools,  such  as 
twist  drills,  milling  cutters,  shell-boring  tools, 
etc.,  may  be  manufactured  while  the  steel  is 
soft  and  may  be  hardened  with  the  least  pos- 

sible distortion. 

From  this  it  will  be  realized  that  the  prob- 
lem of  making  a  satisfactory  high  speed  steel 

for  engineers'  tools  is  complex,  since,  for  some 
purposes,  one  of  the  above  qualities  should 
predominate  and,  for  others,  a  totally  different 
steel  may  be  preferable. 

For  many  years  tool  steel,  suitable  for  all 
the  purposes  to  which  the  then  existing  light 
machines  could  be  put,  was  obtained  by  hard- 

ening and  tempering  carbon  steel,  that  is,  steel 
the  qualities  of  which  are  dependent  mainly 
upon  the  amount  of  carbon  they  contain  and 
upon  the  way  in  which  the  steel  is  hardened 
and  tempered  by  heating  and  sudden  cooling. 
The  manufacture  of  such  carbon  steels  suit- 

able for  the  best  tools  was  carried  out  in  Shef- 
field with  such  skill  that  a  product  of  the 

highest  quality  was  produced  and  sold  all  over 
the  world.  Practical  experience  and  scientific 
e.xamination  show  that    carbon  steel    of  this 
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quality  can  be  obtained  only  by  working  with 
raw  materials  of  the  greatest  purity.  It  is 
found  that  certain  impurities,  present  even  in 
minute  quantities,  affect  the  quality  of  the 
finished  steel  very  materially. 

The  employment  of  tungsten  in  the  manu- 
facture of  high  speed  steel,  that  is,  steel  cap- 

able of  cutting  at  high  speeds,  may  be  traced 
to  the  discovery  that  certain  impurities,  so  to 
speak,  so  far  from  having  a  deleterious  action, 
vastly  improved  the  quality  of  carbon  steel. 
Broadly  speaking  steel,  or  rather  iron  contain- 

ing varying  quantities  of  carbon,  can  be  im- 
proved in  one  or  more  characteristics  by  the 

addition  of  certain  metals  which  in  most  cases 
have  a  higher  melting  point  than  iron.  These 
include  nickel,  chrommm,  manganese,  tung- 

sten, molybdenum,  cobalt,  vanadium,  uranium, 
and  titanium.  Each  imparts  to  a  greater  or 
less  degree  tensile  strength,  toughness,  hard- 

ness, or  resistance  to  shock.  What  is  equally 
important  is  that  two  or  more  of  such  metals 
in  an  alloy  steel  produce  special  results,  while 
every  combination  again  is  varied  by  the 
amount  of  carbon  present.  From  this  it  will 
be  realized  that  the  metallurgy  of  alloy  steels 
covers  a  field  capable  of  almost  infinite  varia- 

tion, and  the  laboratories  of  the  great  steel- 
making  firms  are  constantly  engaged  in  pre- 

paring and  examining  fresh  combinations. 
The  special  quality  imparted  to  steel  by 

tungsten  is  unusually  interesting  and  valuable. 
Tungsten  steels  prepared  with  suitable  admix- 

ture of  carbon  are  not  only  extremely  hard  but 
in  addition  they  maintain  their  hardness  at 
high  temperatures,  even  at  an  incipient  red 
heat.  Additional  strength  and  toughness  are 
imparted  to  tungsten  steels  by  the  inclusion  of 
small  quantities  of  other  metals  mentioned 
above,  such  as  chromium  and  vanadium,  while 
the  quality  of  the  finished  tungsten  steel  may 
be  impaired,  or  even  destroyed  altogether,  by 
the  presence  of  quite  small  quantities  of  cer- 

tain other  elements  such  as  tin,  sulphur, 
phosphorus,  arsenic,  manganese,  or  copper. 
It  is  important  to  remember  this  point  in  re- 

lation to  the  manufacture  of  tungsten,  since  a 
finished  high  speed  steel  as  employed  for  mak- 

ing the  best  tools  contains  18  to  20%  tungsten. 
Hence  it  follows  that  unless  the  tungsten  itself 
is  practically  free  from  such  deleterious  im- 

purities, the  finished  steel  will  fail.  Failure 
cannot  be  detected  as  a  rule  until  an  advanced 
stage  in  the  manufacture  or  even  after  the  tool 
has  been  put  to  work,  so  it  is  obvious  that 
errors  are  very  costly  and  wasteful  and  should 
be  avoided  in  every  possible  way. 

The  first  use  of  tungsten  in  steel  was  made 

by  Mushet  as  long  ago  as  1857,  and  Samuel 
Osborn  &  Co.,  of  Sheffield,  for  many  years 

supplied  Mushet  steel  containing  a  small  per- 
centage of  tungsten,  from  6  to  7  or  8%.  The 

method  of  manufacture  was  to  introduce  a 

small  quantity  of  tungsten  ore  into  the  steel 
crucible,  together  with  a  sufficient  excess  of 
carbon  over  and  above  that  required  in  the 
finished  steel,  and  in  this  way  to  reduce  the 
ore  from  oxide  to  metal.  By  using  carefully 
selected  pure  ore  and  by  working  under  uni- 

form conditions,  Mushet  steel  was  produced 

capable  of  working  at  speeds  and  under  con- 
ditions unequalled  by  the  very  best  carbon 

steels  tempered  with  the  utmost  skill. 
In  the  Paris  Exhibition  of  1900,  the  engi 

neering  world  was  introduced  to  tungsten  steel 
which  was  shown  working  under  conditions 
and  at  speeds  which  up  to  then  were  not 
generally  known.  This  steel  was  treated  by 
the  Taylor- White  process  patented  in  the 
United  States,  but  the  patents  were  not  upheld 
against  action  by  a  number  of  Sheffield  steel 
makers,  who  were  able  to  show  that  they  had 
already  made  and  sold  quantities  of  tungsten 
steel  which  did  not  difler  materially  in  composi- 

tion and  treatment  from  the  Taylor-White 
process.  The  Sheffield  steels  were  shown  to 
be  superior  not  only  in  quality,  but  in  freedom 
from  complicated  heat  treatment.  The  fact 
was  that  improved  tungsten  tool  steels 
followed  rapidly  after  Mushet  steel,  but 
their  application  was  of  necessity  extremely 
limited,  as  the  machines  then  in  existence 

were  not  strong  enough  to  withstand  the  in- 
creased strain  of  working  at  the  full  capacity 

of  the  new  tool  steels.  The  growth  of  the 
tungsten  steel  trade,  or,  as  it  was  termed,  the 
high  speed  steel  trade,  was  dependent  upon 
the  gradual  replacement  of  old  machines  by 
those  of  sufficient  strength  to  utilize  the  high 

speed  steel  tools  to  advantage.  In  the  mean- 
time, as  the  manufacture  of  tungsten  steel  be- 
came an  established  industry,  a  demand  arose 

for  tungsten  in  a  suitable  condition  for  alloy- 
ing directly  and  without  the  reduction  of  the 

tungsten  ore  in  the  steel  crucibles. 
Tungsten  metal  isnot  found  assuch  in  nature. 

To  a  very  minute  extent  tungsten  trioxide,  or 
tungstic  acid,  as  it  is  commonly  called, is  found, 
but,  from  a  commercial  and  practical  point  of 
\iew,  the  source  of  tungsten  is  in  minerals  in 
which  the  tungsten  trioxide  is  combined  with 
the  oxides  of  iron,  manganese,  or  calcium. 
There  are  various  modifications  of  the  com- 

bination of  tungsten,  iron,  and  manganese 
oxides  know  as  hubnerite,  ferberite,  etc.,  but 

in  general  these  are  classified  together  as  wol- 
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fram.  Calcium  tungstate,  the  second  main 
source  of  tungsten,  is  known  as  scheelite. 
Wolfram  and  scheelite  are  widely  distributed 
over  the  globe,  and  as  a  rule  they  are  found 
either  in  close  proximity  to,  or  actually  mixed 
with,  tm  ore. 
When  found  in  lodes,  or  veins,  these  gener- 

ally occur  at  the  junction  of  the  granite  and 
slates,  where  granite  has  intruded  through 
slaty  rocks.  Under  these  conditions  cracks 
in  the  rock  have  filled  with  quartz  containing 
the  crystals  of  wolfram,  scheelite,  and  tinstone. 
Unfortunately,  the  mineralization  of  these 
reefs  is  very  patchy,  and  rich  pockets  may  be 
adjacent  to  long  stretches  of  barren  quartz. 
The  granite  intrusions  as  a  rule  form  lines  of 
hills,  or  even  mountains,  where  climatic 
changes  over  long  periods  have  eroded  the  hill 
sides,  and,  in  such  countries,  a  certain  amount 
of  mineral  is  washed  out  and  finds  it  way  into 

the  valleys.  Unfortunately,  however,  wol- 
fram and  scheelite  are  by  no  means  very 

stable  bodies,  and  once  removed  from  their 

quartz  covering  they  break  up  into  their  con- 
stituent o.xides,  and  the  tungsten  is  washed 

away  altogether.  Any  tinstone  present,  how- 
ever, retrains  in  the  river  flats,  as  tinstone  is 

almost,  if  not  quite,  proof  against  destruction. 
The  main  supplies  of  wolfram  and  scheelite 

now  employed  in  the  manufacture  of  tungsten 
metal  powder  and  ferro  tungsten  are  found  in 
the  following  countries:  The  United  States, 
Bolivia,  Peru,.\rgentine,  Burma, Siam,  China, 
Japan,  Malaya,  .Australia,  New  Zealand,  Por- 

tugal, Spain,  England,  South  Africa.  Small 
quantities  are  found  in  other  countries,  and  it 
IS  by  no  means  improbable  that  some  of  these 
will  develop  into  important  producers. 

Wolfrsm,  scheelite,  and  tinstone  are  all  no- 
ticeable for  their  weight,  that  is,  high  specific 

gravity.  The  quartz  and  other  rock  which 
are  mined  or  mixed  with  them  are  lighter  and 
can  be  removed  by  washing  after  the  whole  has 
been  crushed.  In  this  way  a  concentrate  of 
wolfram,  scheelite,  and  tinstone,  or  of  any  com- 

bination of  these,  can  be  prepared.  Such  con- 
centrates, if  free  from  tinstone,  are  ready  for 

the  preparation  of  tungsten  or  ferro  tungsten. 
If  tinstone  is  present  in  admixture  with  wol- 

fram, advantage  is  taken  of  the  fact  that  wol- 
fram is  slightly  magnetic,  while  tinstone  is  not, 

and  separation  of  the  two  can  be  eflfected  by 
magnetic  separators.  Unfortunately, sclieelite 
is  non-magnetic,  and  if  mixed  with  tinstone  it 
can  be  separated  only  by  chemical  or  smelting 
processes. 

Turning  again  to  the  history  of  tungsten 
steel,  the  demand  for  metallic  tungsten  was 

met  in  the  first  instance  by  heating  pure  wol- 
fram with  carbon  and  a  little  additional  iron 

to  form  an  alloy  of  iron  and  tungsten  contain- 
ing 40,  50,  or  60%  tungsten.  At  that  time  the 

heat  employed  was  that  of  coal,  coke,  or  gas 
fires,  and  it  was  not  practicable  to  melt  ferro- 
tungsten  with  higher  percentages  of  tungsten. 

At  the  same  time  the  high  speed  steel 
makers  realized  that  they  must  have  their 
tungsten  as  free  as  possible  from  deleterious 
impurities,  or  they  could  not  successfully 
make  alloy  steels  containing  a  high  percentage 

of  tungsten.  The  direct  reduction  of  the  wol- 
fram ore  was  open  to  the  disadvantage  of  in- 

cluding in  the  ferro-tungsten  produced  other 
elements  whose  oxides  might  be  present  in  the 
wolfram,  such  as  tin,  copper,  arsenic,  sulphur, 
and  phosphorus. 

The  problem  of  preparing  pure  tungsten 
thus  became  one  of  commercial  importance, 
though  initially  the  demand  was  too  small  to 
justify  a  separate  establishment  for  the  indus- 

try. It  was  attacked  by  some  of  the  German 
chemico-metallurgical  works,  who,  being  equip- 

ped with  complete  investigation  laboratories, 
well  fitted  works,  and  ample  funds  accruing 
from  their  other  activities,  were  able  to  work 
out  a  suitable  process  and  put  it  in  operation. 

Before  long  steel  makers  were  offered  tung- 
sten powder  containing  95  to  96%  pure  tung- 
sten and  practically  free  from  deleterious  im- 

purities. They  naturally  welcomed  this  im- 
proved raw  material  for  their  high  speed  steel, 

and  in  time,  as  the  result  of  competition,  their 
demands  for  a  still  purer  tungsten  containing 
96,  and  97,  or  even  98%  tungsten  and  under 
05%  carbon  were  satisfied. 

The  industry  was  not  altogether  overlooked 
in  this  country,  and  some  abortive  attempts 
were  made  to  establish  the  manufacture  of 
tungsten  in  England.  Both  in  Sheffield  and 
Glasgow  small  factories  were  started,  but  fail- 

ed to  produce  tungsten  commercially.  From 
1901  to  1905  I  was  associated  with  Dr.  O.  J. 
Steinhart  in  running  a  small  factory  in  Lon- 

don, where  some  300  tons  of  tungsten  were 
produced.  The  metal  made  there  proved  to 
be  of  satisfactory  quality,  but  the  scale  of 
manufacture,  local  conditions,  and  intermittent 

ore-supply  made  competition  with  the  power- 
ful German  makers  impossible.  Other  at- 

tempts to  establish  the  industry  were  made  by 
Messrs.  Albright  &  Wilson,  Blackwells,  the 
Thermo- Electric  Co.,  and  by  myself. 

The  Thermo-Electric  Ore  Reduction  Co., 
of  Luton,  were  attacking  the  problem  of  pro- 

ducing ferro-tungsten  in  electric  furnaces  just 
before  the  War,  and  it  is  interesting  to  note  the 
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hold  that  Germany  had  at  that  time  on  the  in- 
dustry. This  company  recently  applied  to  the 

Courts  for  leave  to  rescind  an  agreement  for 
the  sale  of  their  output  to  a  German  firm,  who 
doubtless  mtended  to  resell  at  a  substantial 

profit. 
Unfortunately,  however,  theattempttomake 

tungsten  in  England  was  not  sufficiently  de- 
termined. The  Tungsten  &  Rare  Metals  Com- 

pany, with  which  I  was  associated  in  1901,  lost 
some  ̂ 6,000,  and  I  doubt  whether,  altogether, 
double  this  sum  was  spent  in  the  attempt  to  es- 

tablish an  industry  which,  even  before  the  War, 
had  attained  a  turnover  of  more  than  ̂ 300,000 
a  year  in  this  country. 

Steel  makers,  who  were  the  main  consum- 
ers, have  been  blamed  for  allowing  this  state 

of  affairs  to  exist,  and  I  must  admit  candidly 
that  at  one  time  I  shared  this  view.  I  realize 
now,  however,  that  they  had  a  vast  task  of 
their  own  in  carrying  out  investigations  for 
the  improvement  of  their  steels  and  in  building 
up  and  maintaining  their  great  export  trade  in 
high  speed  steels,  which  is  based  mainly  on 
the  high  quality  of  their  products.  In  respect 
of  tungsten  they  adopted  the  so-called  Free- 
Trade  policy,  and  bought  in  the  cheapest  and 
most  convenient  market. 

1  can  only  add  that  I  believe  a  modest  out- 

lay of  some  ̂ 25,000  to  ̂ "30,000  between  1907 and  1914  would  have  established  at  any  rate 
a  small  producing  factory.  This  not  only 
would  have  saved  a  lot  of  money  since  the  War 
commenced,  but  a  vast  amount  of  anxiety  for 
those  who  have  produced  our  munitions. 
There  was  a  very  serious  risk  of  an  even 
greater  shortage  of  munitions  through  lack  of 
tungsten  and  high  speed  steel  than  was  ac- 

tually experienced,  and  it  was  only  by  the 
most  strenuous  efforts  that  this  shortage  was 
overcome. 

I  have  dealt  at  great  length  with  the  use  of 
tungsten  for  making  high  speed  steel,  as  this 
is  by  far  the  largest  industry  involved.  There 
are,  of  course,  other  uses  of  tungsten  ;  for  in- 

stance, permanent  magnets  of  the  quality 
requisitefor  magnetos  andtelephones  are  made 
of  tungsten  steel.  Tungsten  filament  lamps 
are  highly  important,  as  they  consume  a  mini- 

mum of  electricity  and  consequently  coal.  It 
is  probable  that  extended  use  will  be  made  of 
tungsten  in  various  directions  once  the  insis- 

tent demand  ceases  for  munitions  purposes. 
Thanks  to  our  Navy,  Germany  has  suffered 

from  a  shortage  of  tungsten  almost  amounting 
to  a  famine,  and  this  must  have  caused  no 
little  difficulty. 

A  few  figures  may  be  of  interest.       The 

world's  consumption  of  tungsten  ores  rose  stead- 
ily from4,000tonsm  1906  to  10,000tonsin  1913. 

During  this  period  the  British  Empire  pro- 
duced approximately  half,  and  in  fact  possess- 

ed a  controlling  interest.  Since  the  War  the 
output  of  ore  has  risen  to  close  upon  20,000 
tons  per  annum,  and  the  United  States  has 
jumped  into  the  position  of  being  the  largest 
producer,  having  increased  the  output  from 
1,400  tons  in  1913  to  close  on  7,000  tons  in 
1916,  while  the  Empire  production  for  1916 
was  under  6,000  tons.  The  increased  produc- 

tion within  the  British  Empire  was  no  small 
achievement  in  itself  under  war  conditions. 
The  most  promising  field  was  Burma  where, 
however,  the  production  was  mainly  in  the 
hands  of  natives  and  Chinese.  Further,  the 
discovery  of  wolfram  in  Burma  was  of  com- 

paratively recent  date,  and  transport  facilities, 
machinery,  and  the  thousand  and  one  requi- 

sites for  mining  development  had  not  yet  been 
introduced.  At  the  request  of  the  Govern- 

ment of  India  a  number  of  big  Indian  mer- 
chant firms  embarked  on  the  hazardous  enter- 
prise of  mining  for  wolfram.  Concessions 

were  taken  up  and  explored,  native  and 
Chinese-owned  mines  were  purchased  and  de- 

veloped at  high  cost.  Thanks  to  these  patri- 
otic efforts  and  the  judicious  administration  of 

the  Indian  Government  officers,  Burma  has 
responded  nobly.  I  fear,  however,  that  large 
sums  have  been  spent  in  many  cases  from 
which  no  return  is  likely.  Australia,  New 
Zealand,  and  Cornwall  have  contributed  their 

quota,  and  what  is  equally  important,  the  wol- 
fram and  scheelite  mines  of  the  Empire  have 

been  rescued  from  the  clutches  of  Germany 
whose  fingers  were  already  reaching  out  to 
control  the  industry.  I  need  hardly  dwell  on 

the  vital  necessity  of  keeping  the  British  Em- 
pire sources  of  supply  of  this  important  raw 

material  in  the  hands  of  British-born  citizens. 
I  hope  it  is  too  obvious  to  need  emphasis  or 

agitation. In  1914,  tungsten  metal  was  produced,  as 
I  have  said,  almost  entirely  in  Germany.  The 
United  States  was  partly  self-supporting,  and 
France  was  attempting  to  compete  with  terro- 
tungsten  made  in  electric  furnaces  supplied 
from  hydro-electric  installations. 

Prior  to  the  declaration  of  War,  the  price 
of  tungsten  in  Sheffield  had  been  falling  for 
some  months,  and  the  tendency  to  fall  had  re- 

sulted in  buyers  holding  back,  so  that  stocks 
were  abnormally  low.  How  far  this  was 
manipulated  I  cannot  say.  In  August,  1914, 
high  speed  steel  makers  realized  that  there 

was  in  this  country  barely  four  months'  stock 
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of  tungsten  for  the  normal  output  of  high 
speed  steel,  and  it  was  evident  that  the  de- 

mand must  increase  rapidly.  The  technical 
advisers  to  the  Admiralty  and  Board  of  Trade, 
Lord  Moulton  and  Sir  Boverton  Redwood, 
made  incjuiries  on  the  subject  and  got  in  touch 
with  Mr.  Arthur  Balfour  and  Mr.  A.  J.  Hob- 
son,  two  prominent  members  of  the  Sheffield 
high  speed  steel  industry.  The  Committee  of 
Highspeed  Steel  Makers, already  in  e.xistence, 
was  called  together,  and,  after  investigating 
the  relative  merits  of  pure  tungsten  powder 
and  ferro-tungsten,  decided  that  the  high  speed 
steel  industry  could  only  produce  steel  of  the 
requisite  quality  by  employing  tungsten  metal 
powder  equal  in  purity  to  that  previously  sup- 

plied by  Germany. 
I  was  asked  to  meet  the  Committee,  and,  in 

view  of  the  fact  that  I  had  been  associated 

with  the  only  factory  which  had  ever  produc- 
ed tungsten  powder  on  a  commercial  scale  of 

output  in  England,  it  was  decided  to  enter  in- 
to an  agreement  whereby  I  undertook  to  de- 

sign, erect,  and  put  in  operation,  a  factory  cap- 
able of  producing  tungsten  powder,  equal  in 

quality  to  that  supplied  by  Germany  and  suit- 
able for  the  manufacture  of  high  speed  steel. 

Preliminary  arrangements  were  made  as 
quickly  as  possible.  It  was  decided  to  reject 
an  ofTer  of  financial  assistance  made  by  the 
Government,  and  every  established  high  speed 
steel  maker  was  given  an  opportunity  of  sub- 

scribing towards  the  capital  required.  Firms 

which  collectively  had  used  some  SO^o  of  the 
tungsten  consumed  in  this  country  before  the 
War,  joined  in  the  enterprise,  and  a  company 
entitled  High  Speed  Steel  .Alloys,  Limited, 
was  formed.  By  the  end  of  the  year  1914  a 
site  for  the  factory  in  Widnes  had  been  se- 

cured and  the  first  contracts  for  buildings  had 
been  placed.  In  July,  1915,  the  factory  com- 

menced delivering  tungsten  and  has  continued 
to  do  so  without  intermission  ever  since. 

In  the  meantime  a  number  of  private  firms 
had  decided  to  embark  on  the  manufacture  of 
tungsten  and  ferro-tungsten.  These  included 
the  Thermo-Electric  Company,  Black  wells,  the 
Continuous  Reaction  Company,  British  Ther- 

mit Company,  Newcastle  Alloys  Company, 
Tyneside  .Alloys,  Albright  &  Wilson,  and  one 
or  two  others. 

While  the  various  factories  were  comple- 
ting their  preparations  and  starting  production, 

the  question  of  ore  supplies  became  promin- 
ent. The  Government  entrusted  Vice-.\dmiral 

Sir  Edmund  Slade  with  the  control  of  the  in- 

dustry. He  arranged  to  secure  the  ore  supply 
available  from  the  whole  British  Empire,  at  a 

uniform  price.  From  a  comparatively  early 
date  prices  for  ore,  tungsten,  and  high  speed 
steel  were  controlled  in  such  a  way  that  the 
Britisn  steel  makers,  and  in  reality  the  Govern- 

ment, secured  their  supplies  of  tungsten  at  a 
figure  which  has  always  been  far  below  that 
ruling  in  other  countries.  By  this  arrange- 

ment a  large  sum  of  money,  probably  over 

£"2,000,000,  was  saved  by  this  country.  Even- 
tually the  control  of  wolfram  and  tungsten  was 

transferred  to  the  Non- Ferrous  Metals  Depart- 
ment of  the  Ministry  of  Munitions. 

I  will  now  deal  with  the  manufacture  of 

tungsten.  As  I  have  explained,  there  are  a 
number  of  makers  eacti  working  his  own 
special  process  of  which  naturally  I  cannot 
give  you  any  details.  I  can  only  tell  you  about 
the  method  of  manufacture  installed  by  me  at 
Widnes.  The  factory  is  served  by  railway 
sidings  and  the  concentrates  are  unloaded, 
weighed,  and  sampled  in  what  we  term  the  mill. 
This  is  a  steel  building  in  which  the  concen- 

trates are  elevated  and  then  pass  by  gravity 
through  grinding  mills  and,  when  required, 
magnetic  separators.  The  finely  ground  pure 

ore  is  trucked  to  Department  '  A  "  where  it  is 
mixed  with  soda,  and  thence  to  Department 

B  "  where  the  mixture  is  heated  in  special 
furnaces  to  a  bright  red  heat.  The  furnace 
product  is  drawn  out  in  a  molten  state,  allowed 

to  cool,  crushed  in  Department  "  C,"  and  taken 
to  Department  "  D,"  where  it  is  boiled  with 
water.  The  result  of  heating  with  soda  is  to 
convert  all  the  tungstic  acid  in  the  ore  into 
tungstate  of  soda,  a  soluble  material,  while  ox- 

ides of  iron,  manganese,  lime,  etc.,  remain  in- 

soluble. In  Department  "  D  "  the  soluble 
sodium  tungstate  is  filtered  away  from  the  iron, 
manganese,  etc. 

The  next  operation,  conducted  in  Depart- 

ment "  E,"  is  to  treat  the  sodium  tungstate 
with  hydrochloric  acid  and  reverse  the  previous 
operation  by  producing  insoluble  tungstic  acid 
and  soluble  sodium  chloride  (common  salt). 
The  insoluble  tungstic  acid  is  filtered  from  the 

solution  of  salt  and  dried  in  Department  "F." 
Up  to  this  point  the  whole  process  aims  at 

preparing  pure  tungstic  acid  (trioxide  of  tung- 
sten or  WO3).  This  is  then  taken  to  Depart- 

ment G,"  and  reduced  to  metal  in  a  special 
furnace.  The  metal  thus  obtained  is  in  the 

form  of  powder,  as  the  temperature  of  the  fur- 
nace is  not  high  enough  to  melt  tungsten.  It 

is  washed  and  dried  in  Department  "  H  "  be- 
fore packing.  The  above  outline  of  the  pro- 
cess naturally  is  sketchy,  and  perhaps  hardly 

conveys  the  precautions  required  for  produc- 
ing  metal  of  the  necessary  quality.     Every 
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intermediate  product  is  sampled  and  assayed, 
some  80  to  100  assays  being  carried  out  daily. 
Exact  weights  are  taken  and  losses  in  process 
are  checked,  examined  into,  and  have  been 

eliminated  to  a  large  extent.  Special  depart- 
ments have  been  erected  for  treating  low-grade 

and  mixed  tin-scheelite  concentrates. 

The  whole 'factory  is  really  an  enlarged  la- 
boratory. The  buildings  cover  an  area  of 

over  70,000  sq.  ft.,  and  they  are  all  of  a  per- 
manent nature,  so  far  as  a  chemical  factory 

can  be  permanent.  The  metal  produced  aver- 
ages 98i%  pure  tungsten,  which  is  fully  1% 

better  than  the  best  German  makers  used  to 
send  to  Sheffield. 

I  have  already  explained  that  I  cannot  com- 
pare the  Widnes  factory  with  those  of  other 

makers,  but  I  can  give  you  a  brief  outline  of 

theirprocesses.  Three  other  firms  make  tung- 
sten powder  probably  on  similar  lines  to  those 

employed  at  Widnes.  Two  factories  produce 
ferro-tungsten  by  heating  pure  wolfram  and 
carbon  in  an  electric  furnace.  The  melted 

product  is  broken  up  and  ground  to  powder. 
Three  factories  produce  ferro-tungsten  by 
alumino-thermic  methods,  that  is,  by  mixing 
the  pure  ore  with  powdered  aluminium  which, 
combining  with  the  oxygen  in  the  oxides  of 
tungsten,  iron,  etc.,  generates  great  heat  and 
produces  molten  ferro  tungsten  and  a  slag 
which,  being  lighter,  floats  on  the  surface. 
The  ferro-tungsten  is  broken  up  and  ground 
to  powder. 

I  must  say  a  few  words  on  the  vexed  ques- 
tion of  the  relative  merits  of  ferro-tungsten 

and  tungsten  powder.  For  high  speed  steel 
making,  experience  has  shown  that  sulphur, 
phosphorus,  manganese,  tin,  arsenic,  copper, 
and  lime  must  be  kept  within  very  narrow 
limits.  All  these  are  to  be  found  to  a  greater 
or  less  extent  in  wolfram  and,  in  the  direct  re- 

duction to  ferro-tungsten,  are  liable  to  be  re- 
tained. By  employmg  carefully  selected  ore 

and  taking  proper  precautions  in  manufacture, 
a  ferro-tungsten  can  be  produced,  which  com- 

plies with  a  reasonable  specification,  and  in 
this  case  it  can  be  employed  successfully  for 
making  high  speed  steel.  For  steels  contain- 

ing lower  percentages  of  tungsten,  the  permis- 
sible impurities  may  be  higher,  and  ferro- 

tungsten  of  suitable  purity  has  some  advantage 
in  melting  at  a  lower  temperature.  It  is  pre- 

ferred by  some  steel  makers  for  use  in  electric 
furnaces,  though  others  find  tungsten  metal 
powder  quite  as  satisfactory  when  employing 
the  electric  process.  On  the  other  hand,  tung- 

sten powder  can  be  produced  of  uniformly 
high  grade  from  ores  containing  all  manner  of 
1—3 

impurities.  The  difference  in  assay  of  tung- 
sten powder  between  one  parcel  and  another 

is  negligible,  which  is  a  great  convenience  to 
the  steel  makers.  I  may  add  that  the  majority 
of  high  speed  steel  makers  decided  in  1914 
that  tungsten  powder  was  essential,  and  I  be- 

lieve that  they  harve  not  had  reason  to  change 
their  views. 

I  have  attempted  to  cover  a  great  deal  of 
ground  within  the  limit  of  time  at  my  disposal, 
and  I  fear  that  the  dry  bones  of  such  a  subject 
make  a  poor  repast,  even  in  these  days  of 
rationing.  I  may  say,  however,  with  some 
pride,  which  I  hope  is  pardonable,  that  an  in- 

dustry of  no  small  importance  has  been  estab- 
lished here  under  very  difficult  conditions,  and 

I  am  of  opinion  that  the  industry  can  be  main- 
tained permanently,  on  economic,  quite  apart 

from  national,  grounds,  if  it  is  given  a  fair 
chance.  It  cannot,  however,  fight  with  a 
halter  round  its  neck,  and  the  gravest  danger 

it  has  to  face,  in  view  of  the  inevitable  post- 
war competition,  is  financial  weakness,  due 

largely  to  excess  profits  taxation  and  the  stock 
valuation  policy,  together  with  the  failure  of 
the  Government  to  recognize  the  necessity  of 
drastic  depreciation  of  buildings,  plant,  and 

machinery  for  renewal  purposes  in  metallurgi- 
cal factories. 

Our  German  rivals  can  afford  to  scrap  and 
do  scrap  their  plants  in  five  years.  Ours  are 
supposed  to  last  15  to  20  years.  I  can  only  say 
that  no  twenty-year-old  factory  will  be  able  to 
compete  with  one  that  has  been  rebuilt  three 
or  four  times  in  the  same  period. 

In  conclusion,  I  would  point  out  that  the 
tungsten  industry  is  of  interest  in  relation  to 
the  great  Imperial  problems  which  have  to  be 
faced  by  the  British  Empire.  There  exists 
within  the  Empire,  and  mainly  in  our  overseas 
dominions,  an  ample  supply  of  raw  material, 
from  which  to  manufacture  tungsten  sufficient 

for  the  Empire's  home  and  export  require- 
ments of  high  speed  steel.  The  manufacture 

of  the  steel  requires  skill,  experience,  and  costly 
plant,  all  of  which  exist  in  this  country.  The 
manufacture  of  tungsten  and  ferro-tungsten, 
as  I  have  shown,  also  has  been  perfected  in 

England.  An  ideal  combination  can  be  effect- 
ed by  a  policy  which  (a)  encourages  produc- 

tion of  wolfram  and  scheelite  in  the  overseas 

dominions  at  the  lowest  possible  cost ;  (b)  re- 
tains the  minerals  for  smelting  into  tungsten 

in  England  ;  and  (c)  thereby  secures  an  ample 
supply  of  tungsten  for  consumption  by  British 
high  speed  steel  makers,  who  thus  can  sell  the 
finished  steel  in  the  markets  of  the  world,  at 

competitive    prices. 



THE   TECHNIQUE  OF   DIAMOND-DRILLING 
By  J.  A.   Mac  V'CAR. 

We  print  herewith  a  paper  read  before  the  Cornish  Institute  of  Engineers  last  month.      It  forms 

a  fitting  supplement  to  the  author's  article  published  in  the  Magazine  for  October,  1918. 

DURING  the  past  two  years,  d
iamond- 

drilling  operations  have  been  continu- 
ously in  progress  in  Cornwall,  and  that 

this  method  of  mining  development  and  pros- 
pecting has  been  a  success  in  every  way  is  be- 

yond question.  It  is  opportune,  therefore,  to 
look  into  the  history  and  utility  of  the  dia- 

mond-drill, and  discuss  its  application  from  a 
general  point  of  view. 

It  is  not  generally  known  that  recent  dis- 
coveries show  that  a  drill  having  an  annular 

face,  probably  of  bronze,  and  employing  cor- 
undum or  some  similar  material,  was  used  by 

the  ancient  Egyptians  some  3,000  years  ago. 
Statues  and  figures,  having  holes  made  by  an 
Instrument  of  this  character  have  been  dis- 

covered, though  it  is  improbable  that  such  in- 
struments were  used  for  mining  purposes. 

In  1862,  a  French  engineer,  Jean  Kudoiphe 
Leschot,  of  Paris,  secured  French  and  British 

patentsona  diamond-drilling  apparatus,  which, 
so  far  as  is  known,  was  the  first  implement  of 
this  sort  to  receive  official  notice.  This  tool 
was  intended  for  prospecting  and  mining  work, 
and  the  following  description  is  taken  from  the 
patent  specifications  : 

"  This  invention  consists  in  the  construction 
and  employment  of  tubular  tools  armed  with 
diamond  cutters  to  which  rotary  action  and 
advancing  motions  are  communicated.  The 
tools  consist  of  metal  tubes  with  a  ring  of  iron 
or  steel  at  the  working  end,  into  which  dia- 

mond cutters  are  fitted.  The  tube  is  connec- 
ted to  a  shaft  by  a  bayonet  or  screw  joint.  On 

rotary  and  advancing  motions  being  communi- 
cated to  it,  it  bores  or  cuts  a  circular  aperture 

in  the  rock,  stone,  or  other  material  acted  on, 
and  receives  within  it  a  core  or  bar  of  such 
material  which  is  afterwards  removed.  A  pipe 
may  be  connected  to  the  tube  for  forcing  in 
water  to  remove  the  detritus. 

"  The  apparatus  for  working  the  tool  is 
mounted  upon  a  carriage  on  wheels,  or  on  a 
bed,  supporting  standards  in  which  bearings 
are  formed  for  receiving  the  shaft  to  which 
the  tool  is  fitted.  Rotary  motion  is  communi- 

cated to  the  shaft  through  a  toothed  wheel 
gearing  into  a  pinion  on  the  driving  shaft, 
which  has  motion  communicated  to  it  from  a 
crank,  or  pulley,  or  otherwise.  The  advanc- 

ing motion  is  communicated  through  a  wheel 

on  the  crank-shaft,  communicating  motion  to 
another  wheel  on  the  tool  shaft  through  the 
agency  of  an  intermediate  wheel ;  one  end  of 
the  tool  shaft  is  threaded,  so  that  while  it  re- 

volves, the  screw  at  the  same  time  imparts  a 
forward  motion  to  it.  For  convenience,  the 
carriage  may  be  run  on  rails,  or  may  be  se- 

cured to  them  by  grippers  fixed  to  the  carriage. 

"  According  to  the  work  it  is  to  be  put  to, 
the  boring  tool  may  be  single  or  multiple; 
that  is  to  say,  any  number  may  be  fitted  on 
one  frame,  being  so  arranged  as  to  work  at  all 
angles,  and  in  ail  directions ;  parallel,  conver- 

gent, or  divergent.  Motion  may  be  communi- 

cated by  hand,  steam,  or  other  power." 
The  sketches  in  these  specifications  indi- 

cate that  holes  of  great  depth  and  of  large 
diameter  were  contemplated  for  this  tool,  as 
well  as  smallerdiameters  and  shallower  depths. 

The  first  American  inventors  to  make  use 

of  the  diamond-drilling  principle  were  M.  C. 
Bullock,  later  president  of  the  M.  C.  Bullock 
Manufacturing  Co.,  and  Albert  Ball,  chief  me- 

chanical engineer  of  the  Sullivan  Machine 
Company,  both  of  whom  did  work  along  this 
line  in  the  late  sixties  and  the  early  seventies. 
Mr.  Bullock  developed  his  drills  principally  for 
mineral  prospecting,  while  Mr.  Ball  worked 
out  designs  for  quarry  drilling,  and,  for  fifteen 

years  or  more,  the  Sullivan  diamond-channel- 
lers  and  gadders  were  the  principal  means  em- 

ployed for  excavating  marble  in  the  New 
England  quarries.  With  these  tools,  holes 
were  bored  parallel  to  each  other  at  close  in- 

tervals and  the  blocks  of  marble  wedged  ofT 
without  blasting.  For  this  purpose  the  chan- 
nellers  and  gadders  were  mounted  on  trucks 
and  ran  on  tracks,  being  the  precursors  of  the 
modern  machines  of  this  name.  The  utility 
of  the  diamond-drill  was  being  gradually  recog- 

nized, and  coming  more  and  inore  to  the  front 
as  a  most  efficient  and  economical  prospecting 
medium,  and  the  increasing  demand  for  these 
machines  led  to  a  supply  of  improved  instru- 

ments. The  Diamond  Prospecting  Co.  was 
amalgamated  with  the  Sullivan  Machine  Co., 
which  took  the  name  of  the  Sullivan  Machi- 

nery Cotiipany.  While  the  M.  C.  Bullock 
Company  were  devoting  all  their  attention  to 
the  screw-feed  type  of  diamond-drill,  the  Sul- 

livan Machinery  Company,  digging  deeper  in- 
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to  the  matter,  evolved  the  hydrauHc  type  of 
feed,  in  addition  to  the  screw.  In  the  year 
1901,  on  the  demise  of  Mr.  Bullock,  all  of  the 

Bullock  Co.'s  diamond-drill  interests  were 
taken  over  by  the  Sullivan  Machinery  Com- 

pany, and  this  make  of  diamond-drill  may  now 
be  said  to  be  the  world's  standard. 

Mechanically,  the  diamond  -  diill  is  a  very 
simple  instrument,  easy  to  understand,  and 
simple  in  operation.  The  drill  itself  consists 
of  a  line  of  hollow  rods,  connected  by  screw 
joints  in  5  or  10  ft.  sections.  At  the  lower,  or 

"  business  "  end  of  the  rods,  the  diamond  bit, 
or  crown,  is  attached.  This  is  an  annular  rmg 
of  mild  steel  in  which  the  diamonds  are  set  by 
the  caulkmg  method,  that  is,  a  hole  is  bored  in 

the  metal  of  the  bit,  the  diamond  placed  there- 
in and  firmly  caulked.  .As  a  general  rule, 

there  are  eight  stones,  or  diamonds,  to  the  bit, 
and  these  are  so  arranged  that  while  the  eight 
are  cutting  on  the  face  of  the  bit,  four  of  them 
cut  the  outside  clearance  and  the  other  four 
the  inside  clearance,  which  means  that  two 
sides  of  each  stone  are  always  at  work.  The 
line  of  drill  rods  carrying  the  bit  are  rotated, 
generally  through  shafting  and  gears,  and  ad- 

vancing motion  is  imparted  by  the  same  ac- 
tion, by  a  differential  gearing  in  the  case  of 

the  screw-feed  type,  and  in  the  hydraulic  type 
of  feed  by  the  pump  through  a  hydraulic 
cylinder  of  suitable  dimensions.  The  feed  or 
advancing  motion  when  imparted  through  the 
hydraulic  cylinder  is  very  flexible,  and  is  un- 

der the  direct  control  of  the  operator ;  it  can 
be  instantly  adjusted  by  him  to  cover  the  re- 

quirements of  any  class  of  material  in  which 
the  bit  may  be  boring  ;  and  by  the  simple 
opening  or  closing  of  a  petcock  or  valve  he 
can  adjust  his  feed  to  the  rate  of  one  foot  per 
hour  or  one  foot  per  minute  as  the  exigencies 
of  the  case  may  require. 

Generally  speaking,  there  are  three  posi- 
tions in  boring  :  vertically  upwards,  vertically 

downwards,  and  horizontal ;  though  as  a  mat- 
ter of  fact  holes  can  be  bored  at  any  angle 

from  vertically  upwards  to  vertically  down- 
wards. By  far  the  largest  amount  of  dia- 

mond-drilling is  down  drilling  from  the  sur- 
face, and  the  generality  of  the  work  ranges 

from  90°  from  the  horizontal  to  45°  from  the 
horizontal.  The  angle  which  the  hole  takes 
is  governed,  of  course,  by  the  dip  of  the  stra- 

tum sought,  and  the  depth  at  which  it  is  de- 
sired to  penetrate  it.  As  it  is  my  intention  to 

look  at  diamond-drilling  as  closely  as  possible 
from  a  practical  standpoint,  I  will  start  with 
surface  drilling  and  its  peculiarities. 

The  depths  to  which  it  is  desired  to  bore 

are  the  deciding  factors  in  the  selection  of  the 
type  of  drill  to  purchase  for  the  work.  It  will 
be  understood  that  the  Sullivan  Machinery 

Company's  drills  are  the  ones  referred  to 
in  this  paper,  for  the  simple  reason  that, 
whereas  other  types  of  drills  are  spoken  of  as 
having  capacity  to  drill  to  great  depths,  only 
the  Sullivan  diamond-drill  has  yet  started  a 
bore  at  surface  and  carried  it  continuously  to 
a  depth  of  close  to  seven  thousand  feet. 

When,  therefore,  the  location  of  the  bore 
has  been  decided  on,  also  the  depth  to  which 
it  is  desired  to  carry  it,  the  position  is  prepared 
for  the  drill,  and,  unless  in  the  case  of  holes 
that  are  to  attain  a  depth  of  6,000  or  7,000  ft., 
the  process  is  generally  along  the  following 
lines.  Four  sills  of  8  in.  by  8  in.  by  16  ft.  are 
prepared  as  a  foundation.  These  are  laid  and 
levelled,  and  the  drill  frame  bolted  to  them, 
generally  by  lag  screws.  A  derrick,  or  tripod, 
having  legs  35  ft.  long  and  of  suitable  dimen- 

sions to  withstand  the  hoisting  strains,  is  then 
set  up  over  the  drill,  the  sheave  wheel  or  pul- 

ley hung  thereon  and  the  whole  aligned  so  that 
the  cable  will  pull  in  direct  line  with  the  bore. 
This  portion  of  the  erection  of  the  outfit  needs 
care,  as  the  truer  the  alignment  between  the 
cable  and  the  bore-hole,  the  less  friction  there 
is  during  the  hoisting  operations;  there  will 
also  be  no  tendency  for  the  rods  to  become 
bent  in  pulling.  The  drilling  head,  of  course, 
must  be  set  to  the  exact  angle  at  which  the 
hole  is  to  be  bored  before  finally  aligning  the 
hoisting  cable.  Everything  being  in  readiness, 
the  hole  is  then  started,  and  as  there  is  always 
some  soil,  it  is  started  with  a  mud-bit.  This 
is  in  reality  an  auger  bit  which  attaches  to  the 
lower  end  of  the  rods,  and  is  rotated  through 
them  by  the  engine,  and  advanced  in  exactly 
the  same  method  as  the  diamond-bit  is  advanc- 

ed. This  operation  is  continued  as  far  as  pos- 
sible, but  when  the  hole  thus  made  shows  a 

tendency  to  close  in,  a  pipe,  known  as  the 

"  sand,  or  stand-pipe"  is  inserted,  either  by 
withdrawing  the  mud-bit,  or  being  slipped  over 
the  rods  and  mud-bit,  as  this  latter  must  be  of 
such  diameter  as  to  permit  of  its  being  readily 
withdrawn  through  the  pipe.  The  pipe  is  then 
washed  and  turned  as  it  is  being  driven  to  bed- 

rock. It  must  be  stated  that  the  bottom  end 
of  the  pipe  is  fitted  with  a  steel  shoe,  and  when 
bed-rock  is  reached  the  pipe  is  driven  down  so 
that  this  shoe  penetrates  the  rock  and  makes 

a  mud-tight  joint,  thus  shutting  the  soil  com- 

pletely off  from  the  bore-"hole.  If  the  soil  is 
homogeneous  the  piping  operation  is  simple 
and  easy  of  accomplishment,  but  when  a  pipe 
must  be  driven  through  boulder-clay,  then  the 
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operation  becomes  a  little  difficult.  When  a 
boulder  is  encountered,  it  may  be  possible  to 

chop  through  it  with  one  of  the  chopping  bits. 
These  are  steel  bits,  similar  in  shape  to  the 

regular  rock-drill  bit.  With  one  of  these  con- 
nected to  the  lower  end  of  the  rods,  the  boulder, 

unless  it  is  too  large,  is  chopped  up  and  washed 
away.  If,  however,  the  boulder  is  large  and 
refractory,  then  it  becomes  necessary  to  blast 
it  away,  or  at  least  to  blast  a  hole  through  it. 
This  is  done  by  chopping  a  little  way  into  the 
boulder,  and  putting  a  charge  of  dynamite  into 
it,  the  charge  being  from  one  to  three  sticks 
of  40?i  dynamite.  The  charge  is  fired  electri- 

cally, .^fter  the  hole  has  been  chopped  into 
the  boulder,  the  dynamite,  with  wires  attached, 
is  lowered  into  place  in  the  hole,  the  pipe  is 
then  withdrawn  a  few  feet  to  protect  it  from 
the  explosion,  and  the  charge  fired.  The  pipe 
IS  then  allowed  to  fall  back  as  far  as  it  will  go, 

the  chopping-bit  again  inserted,  and  the  ground 
chopped  and  washed  until  the  pipe  reaches 
bed-rock.  The  hole  is  then  washed  clean,  the 
diamond  core-bit  inserted,  and  boring  opera- 

tions commenced. 

It  will  generally  be  found  that  the  rock  for- 
mation directly  under  the  soil  is  more  or  less 

porous,  scaly,  or  shattered,  so  much  so,  that  it 
will  not  stand  up,  and  pieces  continuously 
break  off  and  fall  into  the  hole.  Should  drill- 

ing be  continued  under  these  conditions,  pieces 
of  this  caving  material  would  fall  into  the  hole 
and  wedge  the  rods,  makmg  it  impossible  to 
withdraw  them.  It  may  be  safely  said  that 
the  majority  of  diamond-bits  that  have  been 
lost  in  bore- holes,  have  been  lost  from  this 
cause.  It  becomes  necessary,  therefore,  to 
shut  off  this  caving  material,  and  to  do  this 
the  diamonds  are  set  into  a  bit  of  large  enough 
diameter  to  allow  of  the  insertion  of  a  casing- 
pipe.  These  are  termed  casing-bits,  and  the 
pipe  is  called  casing.  This  is  a  special  pipe 
made  for  the  purpose.  They  are  so  made  that 
the  joints  screw  together  to  make  a  flush  joint 
and  leave  a  smooth,  parallel-walled  case 
through  which  the  diamonds  may  be  handled 
without  any  danger  of  breakage  such  as  would 
certainly  occur  were  the  ordinary  pipe,  with  its 
irregular  seams  and  protruding  joints,  used. 
When  the  loose  portion  of  the  hole  has  thus 
been  cased  ofT,  boring  operations  are  recom- 

menced, and  the  hole  carried  to  completion. 
This,  of  course,  is  premising  that  the  ground 
is  solid,  and  the  hole  remains  open  after  boring. 
At  times,  however,  more  especially  in  the 
metalliferous  areas,  the  boreholes  have  a  de- 

cided tendency  to  cave,  and  this  is  more  es- 
pecially the  case  where  the  ground  being  bored 

has  been  subjected  to  structural  movement, 
and  invariably  the  case  where  the  movement 
has  been  of  such  a  nature  as  to  have  formed  a 
brecciated  zone.  If  these  zones  are  encoun- 

tered close  to  the  surface,  it  is  a  simple  matter 
to  case  then,  but  if,  after  having  cased  one 
part  of  the  hole,  one  runs  into  another  caving 
portion  farther  down,  then  to  ream  and  case 
this  second  part  might  make  the  cost  of  the 

boring  prohibitive.  Cementation  is  then  re- 
sorted to.  Thus  it  will  be  seen  that  there  are 

two  distinct  methods  of  handling  caving  or 
loose  material  in  a  bore-hole.  First,  the  cas- 

ing method  which  has  just  been  described, 
and  second  the  cementation  method,  in  which 
the  cement  is  pumped  into  the  bore  and  al- 

lowed to  set,  then  bored  out  as  though  it  were 
the  solid  rock. 

Generally  speaking,  the  method  to  employ 
depends  entirely  upon  the  nature  of  the  ground 
bemg  bored.  Sometimes,  in  the  slates,  shales, 
sandstones,  and  the  more  homogeneous  of  the 
limestones,  it  may  be  as  economical  to  ream 
and  case  as  it  would  be  to  cement ;  and,  as  re- 

gards time,  it  might  even  be  the  more  economi- 
cal method  of  the  two.  The  closing  of  the 

cave  must  thus  depend  on  the  judgment  of 
the  man  in  charge,  but  in  the  harder  forma- 

tions, the  cementation  method  is  the  logical 
method,  as  the  reaming  of  such  rocks  as  gran- 

ites, diorites,  quartzites,  etc.,  will  mean  that 
the  item  of  carbon  wear  alone  will  prohibit  its 
adoption,  and,  as  to  continue  the  bore  the  loose 
ground  must  be  shut  off,  then  it  only  remains 
to  cement.  It  may  be  said  in  passing,  that  ce- 

ment is  pumped  into  the  bore-hole  pure,  with- 
out the  admi.xture  of  any  other  material  what- 

ever, excepting  such  cases  as  shall  be  noted 
later.  In  the  cementation  of  a  bore-hole,  if 
the  bore  is  shallow,  the  cement  may  be  poured 
into  it  and  then  rammed  with  the  rods,  the 
lower  end  of  which  must  be  closed.  In  no 
case  should  cement  be  poured  in  and  allowed 
to  set,  as  there  will  always  be  an  air-lock  that 
will  hold  the  cement  up  in  the  hole,  and  in 
nine  cases  out  of  ten  this  lock  will  occur  above 
the  point  that  it  is  desired  to  cement.  By  the 
use  of  the  rods  and  the  pump,  the  cement  is 
introduced  into  the  hole  where  it  is  needed. 
The  length  of  time  required  for  the  cement  to 
set  will  vary.  In  a  dry  hole,  72  hours  will  be 
found  ample,  and  a  wet  hole  will  require  twice 
as  much  time.  It  can  confidently  be  said  that 
if  the  cement  be  allowed  to  set  firmly  enough 
to  make  a  core  when  being  bored  the  results 
will  be  100%  efficient ;  if  it  is  bored  out  while 
still  partly  gelatinous,  it  will,  if  the  bore  con- 

tinues for  any  time,  be  100%  inefficient. 
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21 In  boring  one  sometimes  taps  a  head  of 
water  which,  as  it  travels  through  the  bore- 

hole carries  silt  and  pieces  with  it  to  such  an 
extent  that  it  becomes  necessary  to  shut  off 
the  water,  or  it  may  be  that  below  the  water 
fissure  a  caving  zone  is  met  with  that  must  be 
shut  off.  This  will  require  cementing  against 
the  head  of  water.  The  process  is  as  follows  : 
Thetop  of  the  casing-pipe  is  fitted  with  avalve  ; 
the  pump  discharge  is  connected  to  this  valve 
and  the  cement  pumped  in  until  the  pressure 
becomes  too  great  for  the  pump  to  work 
against ;  the  valve  is  then  closed,  the  wheel  or 
handle  removed  in  order  to  make  it  fool-proof, 
and  the  cement  given  not  less  than  a  week  in 
which  to  set.  It  is  obvious  that  in  this  case 

the  entire  hole  will  have  to  be  re-bored,  but 
cement  drills  very  rapidly.  Cementation 
against  a  head  of  water  is  exceptional,  but  I 
have  had  such  and  overcame  the  trouble  as 
has  been  outlined.  It  will  be  further  noted 
that  the  cementation  of  a  bore-hole  under  this 
condition  isalmost  identical  withthat  employed 
for  the  sinking  of  shafts  through  loose  ground  ; 
the  exception  being  that  in  the  cementation  of 
bore-holes,  the  regulation  pump  is  used.  This 
is  generally  of  the  boiler-feed  type,  and  as  a 
rule  it  is  a  duplex,  the  dimensions  of  which  are 
6  by  4  by  6  in.  All  that  has  been  said  applies 
to  bores  having  an  angle  down  from  the  hori- 

zontal. For  horizontal  holes,  or  those  having 
an  angle  up  from  the  horizontal,  a  casing  pipe 
would  first  have  to  be  cemented  in,  and  the 
same  process  as  for  cementing  against  a  head 
of  water  employed  ;  and  this,  of  course,  would 
mean  the  filling  of  the  entire  bore. 

What  has  already  been  said  covers,  gener- 
ally speaking,  the  entire  operation  of  the  dia- 

mond-drill in  the  actual  boring  of  a  hole.  In 
some  cases,  however,  there  arises  the  neces- 

sity for  boring  a  series  of  holes  from  the  one 
position.  In  other  words,  it  is  required  to 

"  fan  "  a  series  of  holes.  It  may  be  said  that 
the  success  of  this  method  depends  entirely  on 
having  sufficient  room  in  which  to  work  ;  that 
is,  there  must  be  ample  space  in  the  line  of 
each  projected  bore  in  which  to  handle  the 
rods.  On  surface  this  is  easy  enough  to  ac- 

complish unless  the  holes  have  a  lesser  angle 

than  45°  from  the  horizontal.  The  greater  the 
angle  from  the  horizontal  the  greater  the  facili- 

ties. Still,  in  every  case  the  initial  operation  will 
depend  on  the  nature  of  the  surface.  It  must 
be  borne  in  mind  that  each  hole  must  have  the 
soil  completely  shut  off;  the  flatter  the  angle, 
the  greater  the  amount  of  pipe  required  ;  and 
the  longer  the  pipe  is,  the  greater  is  the  ten- 

dency of  the  bore  to  be  deflected  at  the  start. 

.Ml  piping  at  any  angle  has  a  tendency  to  devi- 
ate from  the  course  while  being  driven.  Pipe 

having  a  lesser  angle  than  70°  from  the  hori- 
zontal will  in\ariably  turn  up  in  the  process 

of  getting  it  to  bed-rock.  If,  therefore,  a 
series  of  bores  is  projected  from  one  location, 
and  the  overburden  is  not  too  extensive,  it  will 
be  to  advantage  to  sink  a  pit  to  bedrock  and 
set  up  in  the  pit ;  from  the  item  of  cost,  how- 

ever, this  can  only  be  done  where  the  amount 
of  overburden,  or  soil,  is  a  negligible  factor  ; 
in  other  cases,  the  cost  of  sinking  the  pit  and 
keeping  it  free  from  water  will  place  the  costs 
of  the  work  on  the  prohibitive  side,  .^nd  it 
may  be  said  that,  as  a  general  rule,  the  fanning 
of  fairly  flat  holes  from  the  surface  is  poor 
practice,  as  it  will  be  found  more  economical 
to  locate  the  holes  in  a  series  of  places,  as 
everything  possible  from  a  fan  location  can  be 
accomplished  in  this  way.  If  it  were  possible 
to  radiate  from  one  drill-hole  the  problem 
would  be  solved,  but  this  is  out  of  the  question 
as  the  uncertainty  is  too  great,  accompanied 
as  it  must  be  by  the  additional  frictional  re- 

sistances on  the  line  of  drill  rods  and  the  ten- 
dency this  would  have  to  twist  them  off  while 

boring  was  in  progress.  In  South  .\frica,  de- 
flections of  this  kind  have  been  earned  out, 

but  only  in  the  very  deep  bores,  and  these 
were  exceptional  cases.  The  fanning  of  drill 
holes,  therefore,  cannot  be  said  to  be  either  an 
efficient  or  economical  proceeding  when  car- 

ried on  from  the  surface  :  but  underground  con- 
ditions sometimes  call  for  drilling  of  this  kind, 

and  as  the  facilities  are  always  greater  it  only 
remains  to  set  up  so  that  there  will  always  be 
plenty  of  room  behind  the  drill  in  the  line  of 
each  bore.  It  would  seem,  therefore,  that 
where  a  series  of  holes  is  proposed  from  the 
surface  it  is  more  economical  to  get  as  nearly 
above  the  desired  points  as  possible  instead  of 
going  to  bed-rock  for  the  purpose  of  fanning ; 
whereas,  in  underground  practice,  it  is  quite 
possible  that  one  location  and  a  fan  would  be 
the  best. 

It  often  occurs  that  while  one  is  aware  of  a 
workable  area  at  a  certain  place,  one  has  no 
data  as  to  the  most  suitable  place  in  which  to 
sink  a  shaft,  and  some  work  done  with  the 
diamond-drill  for  this  purpose  will  be  found  to 
be  the  most  profitable  operation  imaginable. 
In  one  case  a  shaft  had  been  sunk  in  such  a 
position  that  both  the  haulage  and  drainage 
are  away  from  the  shaft,  and  it  is  needless  to 
remark  that  the  opposite  is  the  proper  prac- 

tice. A  series  of  only  three  holes  here  would 
have  defined  an  anticilinal  fold,  and  the  selec- 

tion for  the  right  position  for  the  shaft  would 
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have  been  quite  a  simple  matter.  Results 
obtained  in  a  case  of  this  kind  would  have 
paid  the  cost  of  the  drillmg  equipment  and 
diamonds  many  times  over  even  had  it  never 
again  been  used. 

I  think  I  am  correct  in  saying  that,  with  the 
e.xceptlon  of  Cornwall,  all  the  large  mining 
centres  of  the  world  make  use  of  the  diamond- 
drill  in  underground  development.  The  drills 
are  used  to  prove  ore  in  the  slopes  ;  to  test  the 
continuity  of  theore  body  in  depth  ;  to  analyse 
faulted  zones  ;  and  as  a  general  controller  of 
the  direction  of  development.  The  out  of- 
reach  portions  of  the  property  are  brought 
within  reach  and  annotated  on  the  plans  as 
workable  or  unworkable,  because  by  the  use 
of  the  diamond-drill  their  mineral  content  is 
known.  Rule  of  thumb  is  thus  abolished  and 
accurate  and  reliable  data  are  established 

as  a  working  basis.  Without  the  diamond- 
drill  the  lodes  or  ore-bodies  must  be  develop- 

ed by  the  haphazard  method  of  following 
where  they  lead,  irrespective  of  values ;  and 
if  extensive  barren  areas  are  met  with  in  the 

ore-body  this  section  is  very  apt  to  be  aban- 
doned even  though  there  be  pay  ground  be- 

yond. This  method  of  following  the  lode  with 
the  shaft  also  gi\es  rise  to  the  most  crooked 
and  inefficient  openings  that  it  is  possible  to 
have.  The  very  nature  of  such  openings  must 
restrict  the  output,  while  the  twists  and  bends 
imperatively  restrict  it  in  the  lessening  of  the 
rope  speed  while  winding.  \\  hen  direction 
of  development  is  controlled  by  diamond-drill- 

ing it  is  possible  to  so  arrange  matters  in  the 
shaft,  at  the  underground  stations,  and  in  the 
surface  equipment  for  a  maximum  output  at 
a  minimum  of  operating  costs.  Further,  it  is 
not  necessary  to  continue  a  stope  beyond  its 
known  pay  areas,  neither  is  it  necessary  to 
drift  or  cross-cut  into  an  unpayable  section  of 
the  mine;  and  in  this  respect  it  may  be  said 
that  some  of  the  most  valuable  work  done  by 
the  diamond-drill  in  mining  is  in  the  elimina- 

tion of  barren  areas.  In  other  words,  the 
negative  results  obtained  from  the  use  of  the 
diamond-drill  are  very  apt  to  be  more  valu- 

able than  the  positive.  All  arguments  against 
drilling  fall  rather  flat  when  they  come  down 
to  hard  facts.  There  is  no  condition  that  can- 

not be  improved  by  diamond-drilling. 
Diamond-drilling  does  not  end  with  mineral 

prospecting.  Of  late  years  diamond-drills 
have  been  used  very  extensively  in  the  testing 
of  foundations  for  dam  sities;  aqueduct  courses 
are  also  defined  by  diamond  drillmg,  as  are 
also  the  foundations  for  bridge  piers.  Some 
of  the  most  interesting  of  diamimrl-di  illing  has 

been  done  in  the  latter  case,  especially  where 
the  bridge  crosses  a  wide  and  turbulent  river. 

It  may  also  be  of  interest  to  state  that,  for- 
merly, bridge  pier  foundation  sites  were  tested 

by  percussion  or  churn  drilling,  and  the  results 
in  several  crises  have  been  disastrous.  There 
is  a  great  difference  between  the  detritus  from 
the  percussion  method  and  the  cores  from  the 
diamond-drilling  method.  In  the  case  of  the 
churn,  or  percussion  drill,  one  has  a  bunch  of 
material  of  which  it  may  be  possible  to  deter- 

mine the  nature  ;  in  the  case  of  the  diamond- 
drill  the  core  speaks  for  itself.  In  civil  engi- 

neering projects  of  this  nature,  the  success 
of  the  diamond-drill  has  been  every  whit  as 
great  as  in  the  prospecting  of  mineral  areas. 

As  was  remarked  in  the  early  part  of  this 
paper,  the  diamond  drill  is  a  very  simple  in 
strument.  It  is  at  the  same  time  just  as  much 
an  instrument  of  precision  as  is  the  theodolite, 
and  even  as  the  theodolite  requires  efficient 
and  experienced  handling  so  also  does  the  dia- 

mond drill.  Carbons,  at  the  present  time, 
cost  from  ̂ 15  to  £\1  per  carat.  Bortz  can 
be  obtained  far  cheaper,  but  experience  has 
proved  that  only  the  very  best  grade  of  carbon 
will  give  complete  satisfaction  under  all  con- 

ditions. Great  care  and  wide  experience  in 
the  handling  of  carbon  for  drilling  purposes 
are  the  necessary  attributes  when  it  comes  to 
selecting  carbon,  and  the  proper  selection  of 
the  carbon  is  of  primary  importance  in  the 
minimizing  of  the  costs.  Having  purchased 
the  carbons,  we  then  have  the  work  of  setting 
them  into  the  bits,  and  efficiency  in  this  line 

is  only  acquired  by  care  and  practice.  In  ad- 
dition to  setting  the  carbon  into  the  crowns  so 

as  to  be  as  nearly  as  possible  part  of  the  crown 
itself,  an  accurate  gauge  must  be  maintained 
throughout.  The  gauge  at  which  the  bore  is 
started  must  also  be  the  gauge  when  the  bore 
finishes  ;  unless  in  the  case  of  the  very  deep 
bores  where  we  start  with  a  large  bit  and 
finish  with  a  smaller.  But  where,  as  in  Corn- 

ish practice,  the  original  size  is  maintained 
throughout,  the  setting  of  the  stones  to  an  ac- 

curate gauge  cannot  be  too  heavily  stressed. 
The  running,  or  operating  of  the  drilling 

machine  is  also  a  very  simple  operation,  but 
the  knowledge  of  what  the  bit  is  doing  under 
varying  conditions  while  the  machine  is  run- 

ning is  what  constitutes  the  efficient  operator 

of  the  diamond  drill ;  and  this  also  is  only  ac- 
quired by  practice  and  intelligent  interest  in 

the  work. 
As  has  already  been  said,  in  difficult  ground, 

that  is,  ground  that  caves,  or  is  too  soft  to  re- 
main open  chinr     ihp  In i:  i  n;  operations,  it  be- 
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comes  necessary  either  to  case  the  hole  with 
pipe  or  to  cement  it.  As  has  been  explained, 
the  casing  of  the  hole  means  that  it  must  be 
reamed  out  to  a  larger  diameter,  and  this  may 
mean  several  hundred  feet  of  extra  boring  and 
the  consequent  carbon  losses.  Modern  prac 
tice  is,  therefore,  all  in  favour  of  the  cementa- 

tion process  as  being  the  most  economical.  As 
a  general  rule,  bore-holes  only  give  trouble  in 
certain  zones,  though  these  particular  zones 
may  cover  from  10  to  100  ft.  of  the  bore. 
When  these  are  encountered  at  any  distance 
from  the  collar,  it  is  quite  obvious  that  the 
reaming  process  will  be  slow.  If  the  material 
penetrated  has  been  hard,  then  the  carbon 
costs  for  the  reaming  will  closely  approximate 
the  boring  costs,  even  though  the  amount  of 
material  to  be  cut  in  the  reaming  is  but  a  por- 

tion of  that  which  was  cut  by  the  boring 
proper.  This  is  occasioned  by  the  fact  that 
the  reamer  bit  has  not  a  completely  solid  bot- 

tom on  which  to  bear  while  cutting ;  and  this 
condition  gives  rise  to  considerable  vibration 
which,  irrespective  of  the  pressure  put  on  the 
bit,  will  permit  it  to  dance  in  the  hole  and 
cause  a  hammering  process  to  take  place 
which  is  destructive  of  carbon.  Thus  it  will 
be  found  in  about  nine  cases  out  of  ten  that 
the  cementation  process  is  the  logical  method 
to  adopt.  In  the  majority  of  cases  it  will  be 
found  that  the  cement,  when  pumped  into  the 
bore  and  allowed  to  set  properly,  will  over- 

come the  trouble.  It  must  be  borne  in  mind 
that  the  cement  should  be  hard  enough  to  core 
before  being  bored  out.  In  some  cases,  how- 

ever, it  is  quite  a  problem  to  get  the  cement 
to  that  part  of  the  bore  where  it  is  needed,  as 
the  following  instances  will  illustrate. 

The  writer  had  the  opportunity  of  demon- 
strating the  utility  of  the  diamond-drill  in  the 

boring  of  the  loose  material  of  the  Miami 
mine  in  Arizona.  The  success  of  the  drilling 

in  this  mstance  depended  on  one's  ability  to 
cement,  and  it  was  found  that  the  method 
adopted  in  one  hole  did  not  apply  to  all.  In 
order  to  give  some  idea  of  the  ground  being 
bored,  it  may  be  said  that  one  round  blasted  in 
the  face  of  the  cross  cut  m  which  the  drill  was 
working  took  six  weeks  to  tram  out,  working 

three  shifts  per  day.  The  hole  in  this  cross- 
cut went  to  a  vertical  depth  of  300  ft.,  and  it 

took  three  months  to  complete,  as  the  cement- 
ed portions  of  the  hole  began  to  break  down 

as  soon  as  the  bit  had  advanced  20  ft.  below 
them,  so  that  the  hole  had  to  be  recemented 

on  an  average  of  every  20  ft.  On  this  particu- 
lar hole,  it  was  found  that  the  rods  could  not 

'>e  worked  to  the  bottom  and  kept  open  long 

enough  to  get  the  pump  to  start  the  cement 
through  them,  the  pressure  of  the  material  in 
the  hole  closing  the  vent  in  the  rods  even 
against  the  pressure  of  the  pump.  The  open- 

ing in  the  end  of  the  rods  was,  therefore,  closed, 
and  a  series  of  }  in.  holes  drilled  through  the 
bottom  rod  for  a  distance  of  6  ft.  from  the  end. 
Thiswas  worked  down,  and  the  cement  pumped 
through.  In  every  instance  it  was  found  that 
at  least  half  of  the  holes  had  been  closed  be- 

fore the  rods  got  to  the  bottom.  This  hole 
was  more  or  less  in  the  nature  of  an  experi- 

ment, and  it  showed  that  the  costs,  if  the  work 
continued  thus,  would  be  rather  high.  It  was 
proved,  however,  that  the  ground  could  be 
drilled  if  the  lost  time,  while  waiting  for  the 
cement  to  set,  could  be  eliminated.  It  was 
therefore  decided  to  carry  on  two  locations, 
drill  one  as  far  as  possible,  cement,  and  then 
move  the  machine  to  the  next ;  drill  at  this  as 
far  as  possible,  then  cement  and  move  back  to 
the  first,  where  the  cement  would  be  bored  out, 
the  hole  advanced  as  far  as  possible,  and  re- 
cemented.  This  method  was  of  great  advan- 

tage, as  it  gave  the  cement  in  each  instance 
ample  time  to  set  solidly.  In  this  manner  the 
work  proceeded  at  an  over-all  cost  of  about 
25s.  per  foot.  It  can  be  readily  imagined  that 
the  percentage  of  core  from  ground  of  this  type 
was  rather  low.  In  order  to  obtain  as  accu- 

rate a  sample  as  possible,  a  cross-piece  was 
fitted  on  to  the  collar  of  the  pipe,  and  two  jute 
bags  attached  thereto  into  which  all  the  water 
from  the  drill  hole  passed,  and  through  which 
nothing  but  the  water  escaped.  Several  tests 
of  the  cores  obtained  with  the  sludge  gave  as 
mineral  content  of  the  core  128%,  and  of  the 

sludge  r29°b,  thus  proving  conclusively  that 
the  sampling  of  the  ground  was  efficient. 

In  other  holes  bored  in  the  same  mine  ce- 
mentation was  successfully  carried  out  by  put- 

ting the  cement  into  paper  cartridges,  dropping 
them  into  the  hole  and  ramming  them.  It  is 
my  opinion  that  where  this  process  was  possible 
it  was  even  more  efficient  than  the  pumping 

mothod,  for  the  simple  reason  that  the  ram- 
ming seemed  to  drive  the  cement  farther  into 

the  surrounding  material  than  was  possible 
with  the  light  type  of  pump. 

In  the  same  mining  district,  Globe,  .\rizona, 
the  writer  bored  ahole  underground,  into  which 
about  four  tons  of  sand,  cement,  chopped  hay, 

etc.,  was  placed  without  any  results,  showing 
that  the  cavity,  vugh,  or  more  probably,  un- 

derground stream,  could  not  be  stopped  by 
these  methods.  Wooden  pins  weie  made, 
similar  to  those  used  for  pinning  timber  to- 
s,'ether,   and  dropped    into    the  hole.     These 
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were  from  nine  to  fifteen  inches  long  and  about 
one  inch  diameter  ;  165  of  these  were  dropped 
in,  and  formed,  as  it  was  hoped  they  would,  a 
crib  work.  Alternate  layers  of  sawdust,  chop 
ped  hay,  and  sand  were  then  passed  into  the 
hole,  until  it  was  found  that  the  pins  had  held. 
Dry  cement  was  then  mixed  with  sawdust  and 
slowly  washed  down.  As  this  was  found  to 
be  holding,  it  was  lightly  ranuued  at  first,  then 
as  the  cement  was  found  to  be  filling  the  hole 
it  was  rammed  as  tightly  as  possible,  finishing 
with  a  further  mixture  of  sawdust  and  cement. 
When  it  was  bored  out,  we  had  a  core  of  con- 

crete reinforced  with  wood.  In  several  instan- 
ces the  writer  has  used  this  combinationof  saw- 

dustand  cement  to  great  advantage,  thesawdust 
seeming  to  act  as  a  retarding  agent,  or  in  other 
words,  making  the  cement  so  sluggish  that  it 
could  not  flow  freely  and  gave  the  cement 
time  to  set  instead  of  beingcarried  away.  The 
foregoing  may  give  the  impression  that  to  drill 
in  this  way  would  give  rise  to  prohibitive  costs, 
so  that  it  may  be  well  to  state  that  the  last  two 
methods  were  adopted  while  the  work  was  be- 

ing carried  out  by  the  Sullivan  Machinery 
Company  on  a  contract  basis. 

A  condition  often  arises,  more  especially 
when  boring  the  coal  measures,  where  the 
first  hundred  feet  or  so  of  the  hole  has  been 
cased,  and  lower  down  a  caving  formation  is 
encountered  where  it  is  deemed  more  advis- 

able to  case  than  to  cement.  (I  might  here  re- 
mark that  my  belief  is  that  if  one  had  a  pump 

capable  of  forcing  the  cement  into  the  hole  at 
a  pressure  of  from  300  to  500  lb.  per  sq.  in., 
the  necessity  for  casing  would  never  arise.  It 
is  obvious,  however,  that  it  is  not  possible  to 
include  a  pump  of  this  kind  in  the  equipment 
of  a  diamond-drill,  so  that  the  regulation  pump 
has  to  suffice).  In  decidingto  case, it  is  obvious 
thatonecannotpullout  the  casingthatisalready 
in  the  hole,  as  to  do  so  would  probably  mean 
the  loss  of  the  bore  from  the  caving  material 
already  cased  off,  so  that  one  has  to  use  an  ex- 

panding reamer.  This  is  an  instrument  de- 
signed and  manufactured  by  the  Sullivan 

Machinery  Company  for  cases  of  this  kind. 
It  consists  of  a  reamer  bit,  made  in  two  pieces, 
in  which  the  diamonds  are  set  as  in  usual 
practice.  This  is  attached  to  the  rods  on  a 
special  rod,  which  consists  of  a  cylinder  and 
plunger.  This  instrument  is  lowered  into  the 
hole  through  the  casing  already  there.  It  is 
then  stopped,  and  the  casing  pulled  back  a 
few  inches  to  uncover  the  collar  of  the  hole. 
The  pump  is  then  started,  and  this  forces  the 
plunger  down  into  the  cylinder  to  which  the 
casing  bit  is  attached,  expanding  it  to  the  size 

of  the  hole  required  for  the  casing.  The 
reaming  is  then  proceeded  with.  When  it  is 
necessary  to  withdraw  this  bit,  it  is  drawn 
sharply  against  the  bottom  of  the  casing  pipe, 
which  action  breaks  a  wooden  pin,  allowing 
the  bit  to  fall  in  so  that  it  can  be  readily  with- 

drawn through  the  casing  pipe.  Tlie  pipe  is 
then  lowered  to  place,  the  bore  washed  out, 
and  drilling  proceeded  with. 

There  is  another  instrument  that  is  being 
universally  used  in  boring  for  coal,  and  in  a 
special  form  it  is  also  adapted  to  boring  in  the 
metalliferous  formations  ;  this  is  a  double-tube 
core  barrel.  This  instrument  was  designed 
to  protect  the  fragile  section  of  the  coal  as 
cored  {2.  in.  diameter)  from  the  mechanical 
action  of  the  wash  water.  It  consists  of  two 
tubes,  an  inner  and  an  outer  ;  the  inner  tube, 
which  forms  the  receptacle  for  the  core,  is 

hung  on  a  ball-bearing  and  remains  approxi- 
mately stationary,  while  the  outer  tube  carry- 

ing the  bit  revolves  around  it.  The  water 
from  the  pump  is  passed  between  the  two 
tubes,  and  the  cores  are  thus  protected  from 
its  action.  The  use  of  this  instrument  has 
standardized  the  boring  of  the  coal  areas  of 
Canada,  the  United  States,  and  Australia,  to 
such  an  extent  that  the  2  in.  diameter  core  is 
almost  universal,  and  has  been  found  amply 
sufficient  for  all  needed  purposes.  There  are 

still,  however,  places  where  it  is  deemed  neces- 
sary to  use  both  the  percussion  and  diamond- 

drills  in  the  boring  of  the  coal  areas,  and  in 
these  cases  the  holes  are  started  at  from  18 
to  16  in.  diameter.  The  reasons  are  a  little 
hard  to  understand  when  one  knows  that  suc- 

cessful coal-boring  has  been  accomplished  in 
similar  areas  with  a  hole  not  greater  than  8  in. 
diameter,  and  1  have  to  remark  that  to  pipe  a 
hole  havmg  a  diameter  of  18  in.  to  any  depth 
would  constitute  quite  an  item  as  regards  costs 
of  pipe  alone.  In  several  instances,  coal  pros- 

pecting has  been  carried  out  by  the  percussion 
method  entirely,  and  in  some  cases  disastrous- 

ly, as  far  as  finances  were  concerned,  as,  on 
results  from  this  type  of  drill  in  the  States, 
shafts  have  been  sunk  only  to  discover  that 
the  coal  seam  uncovered  by  the  percussion 
drill  was  nothing  other  than  a  bed  of  highly 
bituminous  shale. 

As  in  all  other  parts  of  the  world,  the  dia- 
mond-drill in  Cornwall  has  been  an  undoubted 

success.  The  puzzling  part  of  the  proposition 
lies  in  the  fact  that  it  is  not  in  more  general 
use.  A  campaign  with  the  diamond  -  drill 
means  the  elimination  of  chance,  and  the 
tabulating  of  accurate  data.  If  the  goods  are 
there,  the  diamond-drill  will  uncover  them  ;   if 
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they  are  absent  it  will  also  denote  that  fact. 
No  mine  of  any  extent  can  economically  carry 
out  development  without  the  diamond-drill, 
and  with  the  diamond-drill  it  is  rather  hard  to 
accomplish  stock-market  inflation.  In  fact,  the 
greatest  opponent  the  diamond-drill  has  is  the 
stock-market  miner. 

With  the  diamond-drill,  the  preparation  of 
an  assay  plan  of  any  mine  becomes,  generally 

speaking,  a  simple  operation.  Mines  and  pros- 
pects that  cannot  be  developed  along  other 

lines  can  be  developed  by  diamond-drilling. 
.■\bandoned  mines  can  be  proved  without  the 
expenditure  of  huge  sums  for  reopening  pur- 

poses until  it  has  been  conclusively  proved 
whether  they  warrant  it  or  not.  I  do  not 
think  I  am  exaggerating,  or  going  beyond 

simple  facts,  in  saying  that,  foot  for  foot,  Corn- 

wall is  the  richest  mineral  portion  of  the  globe, 
and  nowhere  else  are  there  offered  so  many 

opportunities  for  the  use  of  the  diamond-drill. 
Are  all  the  abandoned  mines  of  Cornwall 

unproductive  ?  Was  it  lack  of  material  or  in- 
efficient systems  that  caused  their  abandon- . 

nient  ?  Most  probably  the  latter.  I  am  con- 
vinced that  a  judicious  use  of  the  diamond- 

drill  in  the  abandoned  areas  of  Cornwall  would 

prove  that  a  large  percentage  of  the  abandon- 
ed mines  are  still  capable  of  being  worked  at 

a  profit.  And  to  one  who  has  witnessed  the 
advantages  accruing  from  a  wide  use  of  the 

diamond- drill  in  other  parts  of  the  world's 
mining  areas,  it  would  seem  that  a  wider  use 
of  the  diamond-drill  in  Cornwall  is  one  of  the 
glaring  necessities  of  Cornish  mining  of  to- day. 

CONCENTRATION  AT  THE  BRITISH  BROKEN  HILL 
By  GEORGE  C.  KLUG,  M.lnst.M.M. 

THIS  article  and  the  accompanying  flow- 
sheet describe  the  method  adopted  by  the 

British  Broken  Hill  Proprietary  Com- 
pany for  the  treatment  of  its  ore.  The  ore  is 

more  silicious  and  rhodonitic  than  calcitic  in 
character. 

The  crude  ore  is  delivered  from  three  haul- 
ing shafts  to  the  crushing  plant.  That  from 

one  of  the  shafts  goes  direct  from  the  brace  in 
the  mine  trucks,  and  that  from  the  other  two 
by  an  aerial  tram.  The  crude  ore  is  crushed 
in  a  No.  6  Gates  and  a  No.  5  Austin  gyratory 
crusher  and  conveyed  by  an  18  in.  belt-con- 

veyor to  storage  bins  ;  from  these  the  concen- 
tration plant,  which  is  divided  into  three  sec- 
tions, draws  its  ore  supply.  After  passing 

through  three  16  by  9i  in.  jaw  crushers  of  the 
Blake  type,  the  ore  is  delivered  into  three  sets 
of  Cornish  rolls  322  in.  diameter  by  174  in. 
face,  driven  at  a  speed  of  15i  revolutions  per 
minute.  The  product  from  the  rolls  gravi- 

tates to  three  Raff  elevators  by  means  of  which 
it  is  elevated  and  delivered  to  the  Raff  screens. 
Sections  1  and  2  each  contain  two  revolving 
screens  fitted  with  screening  of  36  holes  per 
square  inch,  while  section  3  has  two  shak- 

ing screens  with  g  in.  round  holes.  From 
the  Raff  screens  the  oversize  gravitates  back 
to  the  rolls,  and  is  re-ground.  The  undersize 
is  delivered  to  revolving  screens  called  the  jig 
screens,  two  to  each  section,  which  are  fitted 
with  screening  having  900  holes  per  square 
inch.  The  undersize  from  these  jig  screens 
gravitates  to  the  de-watering  cones,  and  is  a 
portion  of  the  feed  for  the  24  primary  tables. 

The  oversize  from  the  jig  screens  gravitates 
to  the  May  three-hutch  jigs,  one  jig  in  each 
section.  The  discharge  from  Nos.  1  and  2 
hutch  in  each  jig  is  lead  concentrate,  and  this 
gravitates  into  the  main  lead  concentrate 
launder.  The  discharge  from  No.  2  hutch 
can  be  returned  to  the  Raff  elevators  if  neces- 

sary. The  discharge  from  No.  3  hutch,  called 
jig  tails,  gravitates  to  the  8  ft.  grinding  pans, 
three  pans  to  each  section. 

The  overflow  from  the  jigs  gravitates  to  the 
three  20  ft.  Dorr  slime-thickeners.  From  the 
8  ft.  grinding  pans  the  pulp  gravitates  to  the 
pan  elevators,  one  to  each  three  pans,  and  is 
elevated  and  delivered  on  to  revolving  screens 
called  the  pan  screens,  four  screens  to  each 
section,  with  screens  having  500  holes  to  the 
square  inch.  Theundersizefromthesescreens 
gravitates  to  the  8  ft.  diameter  de-watering 
cones.  The  oversize  from  the  pan  screens 
gravitates  to  the  tube-mill  feed  cones.  The 
overflow  from  the  8  ft.  diameter  de-watering 
cones  gravitates  to  the  20  ft.  Dorr  slime- thick- 

eners. The  bottom  discharge  or  thickened 
product  from  the  de-watering  cones  gravitates 
to  and  is  feed  for  the  24  primary  tables. 

The  lead  concentrate  from  the  24  primary 

tables  gravitates  into  the  main  lead  concen- 
trate launder.  The  slime  product  from  the 

primary  tables  gravitates  to  the  slime  elevator 
No.  5  on  the  tube-mill  floor.  The  middling 
and  tailing  from  the  primary  tables  gravitates 
to  the  two  elevators  on  the  tube-mill  floor, 
Nos.  1  and  2,  feeding  the  tube-mills.  The 
pulp  from  these  two  feed  elevators,  together 
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with  the  oversize  from  the  pan  screens,  is  de- 
livered in  4  ft.  diameter  de-watering  cones, 

four  in  number,  one  at  the  head  of  each  tube- 
mill.  The  bottom  discharge  from  tfiese  cones 
feeds  the  tube- mills,  while  the  overflow  is  ele- 

vated to  the  three  Dorr  slime-thickeners. 
The  ground  product  or  discharge  from  the 

tube-mills  gravitates  to  the  two  elevators  Nos. 
3  and  4  on  the  tube  mill  floor.  This  pulp  is 
elevated  into  8  ft.  diameter  de-watering  cone 
settlers.  The  bottom  discharge  from  these 
8  ft.  diameter  cone  settlers  gravitates  to  the 
secondary  tables,  and  the  overflow  is  pumped 
up  into  the  three  Dorr  slime  thickeners. 
These  receive  all  the  slime  pulp  and  overflow 
from  the  slime  elevator  No.  5  on  the  tube  mill 

floor,  from  all  the  de- watering  cone  settlers 
above   mentioned,  and  from   the  three    May 

jigs. 
The  bottom  discharge  or  thickened  pulp 

from  the  three  thickeners  gravitates  to  and  is 
feed  for  the  eight  slime  tables.  The  overflow 
from  the  Dorr  slime-thickeners  is  used  for 
wash  water  for  the  primary,  secondary,  and 
slime  tables.  The  lead  concentrate  from  the 
eight  slime  tables  gravitates  to  the  main  lead 
concentrate  launder.  The  middling  product 

from  the  slime  tables  gravitates  into  the  ele- 
vators Nos.  3  and  4  on  the  tube-mill  floor 

feeding  the  secondary  tables.  The  tailing 
from  the  eight  slime  tables  gravitates  to  the 
elevators  Nos.  3,  4,  and  5  at  the  bottom  of  the 
lead  mill. 

There  are  11  secondary  tables.  Eleven  of 
these  tables  are  used  for  the  bottom  discharge 

product  from  the  four  8  ft.  diameter  de-water- 
ing cone  settlers.  Five  are  used  for  returns, 

and  six  of  them  for  de-leading  the  mixed  lead- 
zinc  concentrate  from  the  zinc  plant.  The 
lead  concentrate  from  all  of  these  tables  gravi- 

tates to  the  main  lead  concentrate  launder. 
The  return  product  from  6  of  these  tables 
gravitates  to  the  No.  6  elevator  at  the  bottom 
of  the  lead  mill.  The  tailing  from  the  latter 
tables  gravitates  to  elevators  Nos.  3,  4,  and  5 
at  the  bottom  of  the  lead  mill.  The  zinc  con- 

centrate from  the  six  tables  used  for  de-lead- 
ing the  mixed  zinc-lead  concentrate  gravitates 

to  the  zinc  concentrate  elevator  at  the  bottom 
of  the  lead  mill,  and  is  elevated  and  delivered 
into  the  zinc  concentrate  elevator  at  the  zinc 
concentrate  drainage  vats. 

All  the  lead  concentrate  above  mentioned 

from  this  portion  of  the  plant  gravitates  to  the 
lead  concentrate  ele\ator  No.  2  at  the  bottom 
of  the  lead  mill,  and  is  elevated  and  delivered 
into  the  lead  concentrate  elevator  at  the  lead 
drainage  \ats.     The  drainage  elevator  No.  1 

at  the  bottom  of  the  lead  mill  elevates  all  the 
drainage  in  this  elevator  pit,  and  delivers  it 
into  the  return  elevator  No.  6  at  the  bottom  of 
the  lead  mill.  The  three  tailing  elevatorsNos. 

3,  4,  and  5  at  the  bottom  of  the  lead  mill  de- 
liver their  pulp  into  four  8  ft.  diameter  dia- 

phragm cone  settlers  at  the  bottom  of  the  lead 
mill.  The  overflow  gravitates  to  the  three 
20  ft.  diameter  Dorr  thickeners  at  the  bottom 
of  the  lead  mill,  while  the  thickened  product 
from  the  diaphragm  cone  settlers  is  delivered 
on  to  the  draining  belt  and  is  conveyed  to  the 

zinc  plant. 
The  overflow  water  from  the  three  20  ft. 

diameter  Dorr  thickeners  at  the  bottom  of  the 

lead  mill  gravitates  to  the  lead  mill  water  sup- 
ply dams.  The  thickened  pulp  or  discharge 

from  the  bottom  of  these  three  Dorr  thicken- 
ers gra\itates  to  the  feed  elevator  delivering 

the  pulp  to  the  Lyster  selective  flotation  plant 
at  the  bottom  of  the  lead  mill.  The  pulp  is 
elevated  into  a  40  ft.  diameter  cone  settler. 
The  bottom  discharge  from  this  gravitates  back 
to  the  return  elevator  No.  6  at  the  bottom  of 
the  lead  mill,  while  the  overflow  gravitates 
to  two  feed  boxes,  one  feed  box  to  each  unit 
of  eight  Lyster  selective  flotation  boxes.  The 
pulp  is  taken  from  the  bottom  of  the  feed 
boxesby  the  first  centrifugal  pump  in  each  unit, 
and  is  delivered  into  the  first  flotation  box  in 
each  unit.  The  discharge  from  the  bottom  of 
the  first  flotation  box  is  pumped  into  the 
second  flotation  box  in  each  unit,  and  so  on 
until  the  eighth  flotation  box  in  each  unit  is 
reached.  The  bottom  discharge  from  the 
eighth  flotation  box  in  each  unit  gravitates  to 
the  tailing  elevator  at  the  selective  flotation 
plant,  and,  together  with  the  drainage  from 
the  draining  belt,  etc.,  is  elevated  and  deliver 
ed  into  a  6  ft.  diameter  by  9  ft.  deep  Stadler 
cone.  If  there  is  any  overflow  from  the  two 
feed  boxes  for  the  selective  flotation  plant 
above  mentioned,  it  gravitates  back  to  the 
Dorr  thickeners. 

All  the  lead  concentrate  from  the  selective 
flotation  boxes  gravitates  into  settling  boxes, 
and  from  these  the  lead  concentrate  is  taken 
out  and  spread  on  drying  floors,  preparatory 
to  loading  into  the  slime  concentrate  bins. 

The  thickened  product  from  the  Stadler 
cone  above  mentioned  gravitates  on  to  the 
draining  belt.  The  overflow  from  the  Stadler 
cone  gravitates  to  two  elevators,  Nos.  1  and 
2,  feeding  the  two  units  of  cascade  flotation 
boxes.  The  two  cascade  flotation  units  con- 

tain one  feed  box,  six  cascade  flotation  boxes, 
and  one  discharge  box  to  each  unit.  The  feed 
elevator  No.  1  delivers  the  pulp  into  the  box 
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feeding  the  first  unit  of  cascade  flotation  boxes. 
From  the  bottom  of  the  feed  box,  it  gravitates 
through  nozzles,  three  in  each  box,  into  the 
first  cascade  flotation  box,  and  from  the  bot- 

tom of  this,  it  again  gravitates  through  nozzles, 
three  in  each  flotation  box,  into  the  second  cas- 

cade flotation  box,  and  so  on  until  the  discharge 
box  is  reached.  From  the  discharge  bo.x  of 
the  first  unit,  the  pulp  gra\itates  to  No.  2  feed 
elevator,  and  is  elevated  and  delivered  into  the 
feed  box  of  the  second  unit  of  cascade  flota- 

tion boxes,and  gravitates  through  this  unit  in  a 
like  manner  as  described  above.  From  thedis- 

charge  box  of  the  second  unit,  the  de-leaded 
pulp  gravitates  to  No.  3  elevator,  and  is  ele- 

vated into  a  launder  in  which  it  gravitates  to 
the  slime  dump.  The  lead  concentrate  from 
all  the  cascade  flotation  boxes  gravitates  into 
the  lead  concentrate  elevator.  No.  2,  at  the  bot- 

tom of  the  lead  mill. 

The  zincy  tailing  from  the  lead  mill  is  col- 
lected on  a  draining  belt  at  the  bottom  of  the 

lead  mill  and  is  delivered  by  means  of  No.  1 
and  No.  2  conveyors  into  the  feed  hopper 
feeding  the  Minerals  Separation  mixer  boxes. 
This,  together  with  the  make  up  water,  which 
is  also  added  in  the  hopper,  gravitates  into  the 
first  or  No.  1  mixer  box,  where  the  acid  solu- 

tion and  eucalyptus  oil  are  added.  The  oil 
can  also  be  added  to  Nos.  2  and  3  mixer  boxes 
if  required.  For  maintaining  the  necessary 
temperature  of  the  pulp  provision  is  made  for 
admitting  steam  into  the  No.  1  mixer  box. 
The  discharge  from  this  box  passes  through 
No.  1  flotation  box.  From  the  bottom  of  the 
flotation  box,  the  feed  passes  into  No.  2  mixer 
box,  from  the  mixer  box  into  No.  2  flotation 
box,  and  so  on  till  No.  12  flotation  box  is 
reached.  At  the  present  time,  only  ten  boxes 
are  used.  The  float  or  mixed  blende  and  ga- 

lena concentrate  from  the  first  six  boxes  gravi- 
tates to  and  is  feed  for  the  six  de-leading  Wil- 

fley  tables  on  the  secondary  tabling  floor  of 
the  lead  mill. 

The  float  or  overflow  from  Nos.  6,  7,  8,  9, 
10,  1 1,  and  12  boxes  can  be  returned,  if  found 
necessary,  in  which  case  it  gravitates  to  the 
return  elevators,  Nos.  1  and  2,  at  the  back  of 
zinc  plant,  and  is  elevated  and  delivered  into 
the  feed  hopper  for  re-treatment.  The  dis- 

charge or  residues  from  No.  10  flotation  box 
gravitates  into  a  distributing  box.  The  dis- 

charge from  Nos.  6,  8,  and  12  flotation  boxes 
can  also  gravitate  into  the  distributing  box  if 
found  necessary.  From  the  distributing  box, 
the  pulp  or  residues  can  gravitate  to  each  or 
any  number  of  the  four  8  ft.  diameter  de  water- 

ing cone  settlers  at  the  foot  of  the  zinc  plant, 

the  overflow  gravitating  into  two  Dorr  thick- 
eners. The  bottom  discharge  from  the  four 

cone  settlers  gravitates  on  lo  the  residue  drain- 
ing belt.  The  overflow  from  the  two  thicken- 
ers gravitates  to  the  zinc  plant  supply  dams. 

The  thickened  pulp  from  the  bottom  of  ttie 
thickeners  discharges  on  to  the  residue  drain- 

ing belt.  All  the  drainage  from  the  draining 
belt,  etc.,  gravitates  to  the  drainage  elevator, 
and  is  elevated  and  delivered  into  a  6  by  9  ft. 
de-watering  cone  settler. 

The  overflow  gravitates  into  the  two  Dorr 
thickeners,  and  the  thickened  product  from  the 
cone  settler  gravitates  to  the  residue  draining 
belt.  From  the  draining  belt,  the  residue  or 
final  tailing  is  transported  by  a  system  of  18 
in.  belt  conveyors,  the  arrangement  of  which 
permits  of  the  tailing  being  delivered  on  to  the 
residue  dump,  or  into  a  storage  bin  for  trans- 

port by  aerial  tram  into  underground  passes  for 
stope  filling  purposes. 

The  dumping  floor  is  for  receiving  the  tail- 
ing from  No.  1  feed  belt-conveyor  in  the  event 

of  temporary  cessation  of  operations  in  the 
zinc  plant.  When  this  material  is  wanted 

again,  it  can  be  fed  on  to  an  18  in.  belt-convey- 
or which  returns  it  and  delivers  on  to  No.  1 

feed  belt-conveyor. 
The  capacity  of  the  mill  is  from  30  to  35 

tons  per  hour. 

English  Tin  Ore  Production,  1917. 
The  Mines  and  Quarries  Report,  Part  III, 

for  1917,  gives  the  following  figures  for  the 
output  of  tin  concentrate  in  England  during 
that  year,  with  the  amount  of  tin  obtainable 
by  smelting  : 

Tin  obtain- 
Con-  able  by 

'    centrales.  Smelting. 

CORNWALL  :                         Tons    cwt.  Tons    cwt. 
From  Mines       5,230     11  ...  3.432       9 

From  Quarries            8     18  ...  5     16 
From  Foreshores. refuse  of 

dressing  floors,  &c        954       4  ...  311     12 
From  old  dumps  at  surface      349     18  ...  165       9 

Total    6,543     11     ...     3,915       6 

DEVONSHIRE ; 
From  Mines           31       7     ...  20     11 

From  Quarries    0     17     ...  0     12 

Total          32       4     ...  21       3 

Grand  Total      6.575     15     ...     3.936       9 

Total  for  preceding  year...  7,892  3  ...  4,697  3 

The  average  percentage  of  metallic  tin  ob- 
tainable in  the  case  of  ordinary  concentrates 

was  65'6.  The  produce  of  the  stream  works 

yielded  an  a\  erage  percentage  of  metal  of  32'7. 



THE    GOLD    PROBLEM. 
REPORT    OF  THE    GOVERNMENT    GOLD    PRODUCTION    COMMITTEE. 

We  give  herewilh  the  opinions  o(  ihe  Government  Commitiee,  appointed  lo  investigate 
ihe   problem  of   maintaining   the   output  ot  gold  in  face  of  increasing  costs  at  the  mines. 
The  members  of  the  Committee  were  Lord   Inchcape,  Sir  Thomas   Elliott,  Sir  Charles 

Addis,  and  Mr.  W.  H.  N.  Goschen 

THE  Committee,  in  their  report,  begm  by 
reviewing  the  e\idence  of  the  Gold  Pro- 

ducers' Committee,  which  was  formed  by 
representati\esof  the  South  African  and  other 
gold  mines  and  the  Institution  of  Mining  and 
Metallurgy.  After  reviewing  the  evidence  pre 
sented,  the  Committee  reports  as  follows  : 

The  Gold  Producers'  Committee  thought 
that  the  maintenance  of,  or  increase  in,  pro- 

duction would  be  temporary  only.  They  stated 
that  the  result  would  be  obtained  by  taking,  as 
they  said,  the  eyes  out  of  the  high  grade  mines, 
that  is,  by  working  only  the  richer  ore,  thus 
shortening  by  some  period,  which  could  not 
be  determined,  the  life  of  the  mines.  Thev  as- 

cribed the  closing  down  of  the  two  or  three 
mines  which  had  been  abandoned  since  1914 

to  a  variety  of  causes,  not  necessarily  to  in- 
crease in  cost  only.  In  answer  to  the  specific 

questions  as  to  what  extent  the  falling  ofT  in 
l)roduction  was  due  to  the  increase  in  cost,  the 
witnesses  stated  that  it  would  be  very  dithcult 

to  separate  the  figures,  and  that  a  very  tech- 
nical examination,  which  could  not  be  made 

in  London,  would  be  required.  Our  witnesses, 

however,  "  thought  it  safe  to  say  that  the  main 
cause  of  the  decline  in  production,  so  far  as 

the  Rand  were  concerned,  was  increased  cost." 
They  admitted  the  great  importance  of  the 
question  for  the  purpose  of  our  inquiry,  and 
when  further  pressed,  stated  that  the  relation 
between  the  various  causes  of  the  decline  could 
not  be  given.  It  is,  however,  obvious  that  a 
mine  on  the  border  of  payability  becomes 
definitely  unpayable  on  an  increase  of  costs, 
and  we  were  given  as  an  instance  the  closing 
down  of  the  Great  Fingall  mine,  one  of  the  two 

cases,  both  in  .-\ustralia,  in  which  it  has  been 
definitely  stated  that  a  mine  has  in  fact  had  to 
close  down  since  the  war  owing  to  increased 
cost.  The  witness  in  this  case  was  not,  how- 

ever, able  to  state  how  long  the  mine  might 
have  been  carried  on  but  for  the  rise  in  cost. 

We  attribute  the  decline  of  ̂ 1,100,000  in 
the  Transvaal  as  a  whole  between  1916-17 
mainly  to  shortage  of  explosives  caused  by  the 
war.  We  have  been  informed  by  the  Gold 

Producers'  Committee  that  the  supply  of  ex- 
plosives is  now  ample.  In  1918  the  decline 

in  labour — due,  we  are  told,  to  the  reopening 

of  the  diamond  mines — which  set  in  in  1917 
made  itself  felt,  and  the  fall  in  production  be- 

tween 1917-18  appears  to  be  due  mainly  to 

that  cause.  W'e  are  not  satisfied  that  so  far 
as  the  Transvaal  as  a  whole  is  concerned  the 
increase  in  cost  of  working  affected  the  output 
in  either  year.  The  decline  in  the  production 
of  the  low-grade  mines  during  the  war  appears 
to  us  to  be  due  to  the  normal  falling  off  in  the 
value  of  the  material  treated.  With  regard  to 
-Vustralasia,  we  were  told  that  in  addition  to 
the  gradual  falling  ofT  of  the  value  of  the  ore, 
the  labour  shortage  has  throughout  the  whole 
period  of  decline  in  production  been  largely 
responsible  for  it,  and  that  during  the  war 
especially  there  is  no  doubt  that  the  shortage 
of  labour  and  the  inefficiency  of  the  remaining 
supply  was  an  overwhelming  factor  in  the 
difficulty.  It  may  be  worth  while  at  this  point 
to  refer  to  some  reports  published  in  the  press 
while  we  have  been  sitting  of  the  quarterly 
results  of  six  mines  of  the  Barnato  Group. 
In  five  cases  the  increase  or  decrease  in  crush- 

ing was  ascribed  to  increase  or  decrease  in 
labour  supply.  In  the  remaining  case,  the  in- 

crease was  said  to  be  due  to  the  use  of  enlarged 
reduction  plant. 

As  to  the  future,  it  has  been  represented 
to  us  that  having  regard  to  the  increase  in 
cost,  unless  assistance  is  given,  low-grade 
mines  producing  in  normal  times  payable  ore 
will  be  obliged  to  shut  down  and  higher- 
grade  mines  will  in  their  operations  leave  be- 

hind low-grade  ore  which  in  normal  tiines 
would  have  been  worked,  thus  shortening  their 
lives  for  some  period  which  cannot  be  deter- 

mined. But  the  argument  is,  in  our  view, 
directed  rather  to  the  interests  of  the  mines 
than  to  the  question  of  gold  supply,  unless  it 
can  be  shown  that  we  are  within  measurable 

distance  of  the  exhaustion  of  gold,  and  it  ap- 
pears to  us  that  anything  in  the  nature  of  a 

subsidy  per  ounce  produced,  as  has  been  sug- 
gested by  the  Gold  Producers'  Committee, 

would  be  an  inducement  to  a  mine  to  work 
the  better  ore. 

Peace  may  be  expected  to  bring  about  the 
immediate  disappearance  of  such  part  of  the  in- 

crease in  the  cost  of  mine  supplies  as  is  due 
to  the  increase  in  cost  of  freight  and  insurance, 
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but  how  soon  prices  will  return  to  normal  we  do 
not  venture  to  predict.  One  of  the  witnesses 
in  South  Africa  gave  nine  months  as  a  period 
likely  to  elapse  before  they  would  do  so.  As 
regards  realization  charges  and  cost  of  insur- 

ance and  freight,  there  has  been  an  increase 

of  8'38d.  per  oz.  in  the  cost  since  1911,  ac- 
counting for  /"SSO.OOO,  according  to  our  wit- nesses. This  may  be  expected  to  disappear 

when  peace  is  signed.  It  is  believed  that  to 
a  large  extent  it  has  already  done  so,  the  cost 
of  freight  and  insurance  being  now  very  little 
over  prewar  level.  A  comparison  of  the 
charges  for  refining  in  London,  which  are, 
however,  a  matter  of  private  arrangement  be- 

tween the  producers  and  the  refining  firms, 
and  the  Mint  prices  in  Canada  and  Australia 

might  be  of  interest.  The  Gold  Producers' 
Committee,  however,  regarded  the  refining 
charges  as  a  matter  of  little  moment  and  we 
have  not  therefore  thought  it  necessary  to  ex- 

amine them  in  detail. 

There  remains  the  question  of  the  supply  of 
labour  in  South  Africa,  with  regard  to  which 
certain  suggestions  have  been  made  both  to 
ourselves  and  to  the  Committee  in  South 
Africa.  The  question  is,  in  our  view,  entirely 
a  matter  for  the  Union  of  South  Africa. 
There  is,  however,  some  evidence  as  to  the 
effect  of  the  return  of  peace  on  the  question. 
Mr.  Wallers  stated  before  the  Committee  in 

South  Africa  that  "  the  demand  for  native  la- 
bour in  other  industries  has  steadily  increased 

and  is  likely  to  continue  to  increase,  having 
regard  to  the  restrictions  on  the  importation 
of  material  necessitating  further  labour  for 
local  manufacture,  the  renewal  of  opeiations 
in  the  diamond  mines,  the  increasing  opera- 

tions of  the  collieries,  the  opening  up  of  new 

gold-mining  areas  on  the  I'ar  East  Rand  and the  insistent  demand  for  native  labour  of  the 

farmers."  In  Mr.  Wallers'  view,  possibly  the 
return  of  the  native  labour  contingent  from 
the  war  may  bring  about  an  amelioration. 

We  have  now  to  examine  the  suggestions 
for  meeting  the  situation  wliich  have  been  made 
both  to  the  Committee  in  South  Africa  and  our- 

selves. All  of  them  contemplated  assistance 
in  money,  in  different  forms  and  for  different 
purposes,  and  two  them  at  any  rate  are  direc- 

ted to  remove  an  alleged  cause  in  the  decline 
of  gold  production,  which  we  are  unable  to  re- 

gard as  the  primary  cause.  These  suggestions 
cannot  in  our  view  be  entertained,  but  we  are 
satisfied  that  they  were  made  only  after  the  ful- 

lest consideration,  and  therefore  deserve  care 
ful  examination  at  our  hands. 

Two  suggestions  were  made  to  the  Com- 

mittee in  South  Africa.  The  Chamber  of 

Mines  proposed  the  closing  down  by  agree- 
ment of  six  selected  low-grade  mines,  the  dis- 

tribution among  the  rest  of  the  labour  and  ma- 
terials released,  and  a  subsidy  to  be  provided 

by  the  Government  to  the  mines  selected  for 
shutting  down,  to  enable  them  to  maintain 
pumping  and  other  necessary  work  to  provide 
for  eventual  reopening.  The  amount  of  sub- 

sidy required  was  given  at  not  more  than 
iri50,000.  The  Consolidated  Gold  Fields  of 
South  .Africa  suggested  a  State  subsidy  per 
ton  of  ore  milled  to  enable  such  of  the  poorer 
mines  as  had  a  probable  life  of  five  years  or 

more  to  cover  any  deficit  in  the  cost  of  work- 
ing. They  proposed,  further,  the  formation, 

if  necessary,  of  a  Government  Committee  to 

control  output,  development,  and  the  alloca- 
tion of  native  labour  and  explosives.  The 

amount  of  the  subsidy  required  for  some  four- 
teen low-grade  mines  was  given  as  ̂ 183,000. 

The  Committee  was  unable  to  recommend  the 

granting  of  subsidies  as  suggested  by  either 
the  Chamber  of  Mines  or  the  Consolidated 
Gold  Fields.  Its  report  on  these  suggestions 
is  as  follows  :  Your  Committee  is  unable  to 

recommend  the  granting  of  subsidies  as  sug- 
gested by  the  Transvaal  Chamber  of  Mines 

and  the  Consolidated  Gold  Fields  of  South 

Africa,  Limited.  It  is  unable  to  see  any  jus- 
tification for  a  grant  from  public  funds  and  is 

of  opinion  that  subsidies  would  constitute  a 
bad  precedent  and  that  it  would  be  very  diffi- 
cuh  to  keep  them  within  reasonable  limits.  The 
Government  would  have  to  satisfy  itself  that 
its  subsidy  was  economically  used  and  not 
wasted  in  careless  working  or  unnecessary 

costs,  and  no  supervision  could  adequately  en- 
sure this,  short  of  complete  control  by  the 

State.  It  would  be  most  difficult  to  justify 
the  payment  of  such  a  subsidy  to  some  mines 
and  not  to  others  which  might  be  considered 
to  be  equally  deserving  of  assistance  by  the 
companies  owning  them,  or  by  the  communi- 

ties interested  in  their  being  kept  open,  and 
the  Government  would  be  faced  with  a  demand 
to  which  no  limit  can  be  foreseen,  not  only 
from  mining  on  the  Rand,  but  also  from  other 

industries  and  communities."  We  entirely 
agree.  The  Committee,  however,  as  we  ha\e 
stated  above,  recommended  that  steps  should 
be  taken  to  control  (a)  the  amount  of  develop- 

ment work  that  may  be  carried  on  by  each 
mine  ;  (b)  the  allocation  of  stores  and  especi- 

ally explosives  ;  (c)  the  allocation  of  the  avail- 
able labour  force. 

It  has  been  represented  to  us  that  the  ex- 
pedients proposed  to  the  South  African  Com- 
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mittee  are  quite  insufficient,  and  the  Gold 

Producers'  Committee  have  stated  as  their 

opinion  that  "  if  it  is  desired  to  maintain  the 
existing  production  of  gold,  as  far  as  the 
Witwatersrand  goldfield  is  concerned,  about 
12s.  6d.  per  standard  ounce  of  raw  gold  would 
counteract  the  present  increased  cost  of  pro- 

duction, and  would  tend  to  check  a  further 
decline  in  the  output,  but  it  is  by  no  means 
certain  that  it  would  restore  the  pre-war  out- 

put." The  witnesses  calculated  that  a  subsidy 
of  12s.  6d.  per  standard  ounce  of  raw  gold 
throughout  the  Empire  would  cost  ̂ 7,000,000. 
We  were  at  some  pains  to  discover  what  we 
should  get  in  return.  Our  witnesses,  how- 

ever, admitted  that  it  would  be  an  experiment 
merely.  They  could  say  no  more  than  that 

"  the  extent  to  which  the  subsidy  would  affect 
the  gold  output  would  depend  enormously  upon 

the  labour  supply  and  a  few  other  conditions," 
and  that,  while  a  Government  subsidy  would 

not  necessarily  produce  more  gold,  '  given  a 
subsidy  the  Witwatersrand  would  make  every 
effort  to,  and  would  hope  to  continue  to,  pro- 

duce gold  at  the  rate  of  ̂ 7,000,000  a  year 

which  would  not  otherwise  be  produced." 
Our  witnesses  admitted  that  from  the  point 
of  view  of  the  purchaser  the  grant  of  a  subsidy 
in  addition  to  the  price  would  amount  to  an 
increase  in  price.  They  agreed  without  hesita- 

tion to  the  importance  of  obtaining  the  standard 
price  cf  gold.  But  the  conclusion  is  irresistible 
that  gold  cannot  be  purchased  at  23s.  9d.  per 
sovereign  concurrently  with  the  preservation 
of  the  gold  basis  which  assumes  the  mainten- 

ance of  the  existing  fine  content  of  the  sover- 
eign, as  to  the  importance  of  which  there  can, 

we  think,  be  no  difference  of  opinion. 
A  subsidy  for  the  production  of  gold  appears 

to  us  to  be  fundamentally  unsound.  Gold  has 
been  adopted  as  the  standard  of  value  because, 
by  reason  of  the  operation  of  natural  causes, 
it  is  available  in  such  quantities  and  at  such  a 
cost  of  production  in  terms  of  other  commodi- 

ties as  to  give  it  a  more  or  less  stable  value. 
Its  value,  in  terms  of  commodities,  is  directly 
influenced  by  the  laws  of  supply  and  demand. 
Periods  of  increased  gold  production,  following 
on  the  discovery  of  further  deposits  of  gold 
capable  of  extraction  at  a  low  cost,  have  been 
marked  by  an  increase  in  the  price  of  com- 

modities. The  exhaustion  of  these  sources 
of  supply  has  been  accompanied  by  a  decline 
in  the  price  of  commodities.  The  intention  of 
the  subsidy  suggested  by  the  Gold  Producers 
is  to  enable  gold  to  be  produced  which  other- 

wise would  not,  conformably  with  the  eco- 
nomic laws  of  supply  and  demand,  be  produced 

at  all.  Other  things  being  equal,  the  result 
would  be  that  the  purchasing  power  of  the 

world's  gold  would  be  diminished  pro  tanto. 
The  value,  in  terms  of  gold,  of  the  commodities 
for  which  it  is  exchanged  would  rise. 

It  is  undoubtedly  desirable  that  considerable 
gold  reserves  should  be  held  in  this  country, 
but  in  our  view  the  most  important  function 
of  a  gold  reserve  is  that  gold  from  the  reserve 
should  be  axailable  for  export  at  the  standard 

price  when  required  to  meet  foreign  indebted- 
ness. We  think  it  essential  to  preserve  a  free 

market  in  gold,  but  clearly  it  would  not  be  a 
business  proposition  to  do  so  if  we  had  to  pay 
£'\.  10s.  3d.  for  an  ounce  of  gold  in  order  to 
export  it  at  £?>.  17s.  lOid.  We  can  only  main- 

tain our  gold  reserves  in  this  country  if  the 
value  of  our  exports,  visible  and  invisible,  ex- 

ceed on  the  balance  the  value  of  our  imports. 
If  we  want  gold  and  cannot  produce  it  at  a 
profit,  we  must  depend  on  our  capacity  to 
render  services  and  to  produce  at  a  profit  the 
commodities  wanted  elsewhere  by  the  holders 
of  gold,  and  to  do  so  we  must  adjust  our  prices 
to  world  prices.  We  shall  not  be  able  to 
keep  gold  which  we  acquire  by  means  of  a 
subsidy  if  the  balance  of  trade  is  against  us, 

and  apart  from  the  shareholders  in  gold-mining 
concerns,  whose  gain  would  be  merely  tem- 

porary, the  only  people  who  would  benefit  by 
the  subsidy  would  be  the  foreign  purchaser  of 
the  gold.  The  London  Chamber  of  Commerce 
apprehend  that  prices  may  fall  rapidly  at  peace 
with  disastrous  results  to  industry,  and  contend 
that  it  might  be  in  the  public  interest  to  take 
steps  to  prevent  the  rapid  fall  in  the  price  of 
commodities  by  stimulating  the  production  of 
gold  at  the  expense  of  the  taxpayer.  We 
neither  share  their  apprehension  nor  accept 
their  contention.-  To  give  more  for  an  ounce 
of  gold  than  it  is  worth  in  currency  appears 
to  us  out  of  the  question,  except  on  the  sup- 

position that  we  want  gold  for  the  purpose  of 
keeping  it  locked  up  and  unavailable  for  ex- 

port. We  cannot,  however,  see  any  use  in 
acquiring  gold  for  such  a  purpose. 

We  have  no  reason  to  believe  that  there 

will  not  be  forthcoming  from  the  British  Em- 
pire on  a  parity  basis  as  much  gold  as  we  shall 

need  for  the  purpose  of  strengthening  our  re- 
serves, but  in  any  case  the  additional  amount 

of  gold  which  at  the  best  we  could  hope  to  se- 
cure by  a  subsidy  would,  in  the  opinion  of  our 

witnesses,  be  of  no  advantage  to  this  country 
for  building  up  reserves  unless  we  can  afford 
to  keep  it. 

There  is  one  other  matter  on  which  we  think 
it  right  to  make  some  observations.     There 
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appears  to  exist  a  widespread  impression  that 
in  some  way  the  goldmine  owner  has  suffered 
unfair  treatment,  that  in  the  words  of  one  of 

our  witnesses,  he  had  been  '  damnified  "  by 
the  action  of  the  Go\ernment.  It  is  apparent- 

ly widely  thought  that  he  has  been  compelled 
to  deliver  the  whole  of  his  products  to  the 
Government  and  that  he  has  suffered  by  the 
issue  of  currency  notes.  It  seems  to  us  that 
had  not  the  Bank  of  England  been  willing  to 
take  his  products,  he  would  have  been  unable 
to  market  them  at  all  during  the  war  or  at 
most  only  to  a  very  limited  extent,  and  we 
have  ascertained  that  so  far  from  it  being  the 
case  that  any  pressure  was  exercised  upon 
him  by  the  Government  he  accepted  readily 
an  arrangement  under  which  the  Bank  of 

England  agreed  to  take  the  whole  of  his  pro- 
ducts. Further  the  Bank  took  delivery  of  the 

products  in  South  Africa  at  the  standard  price 
less  an  agreed  charge  for  freight,  insurance, 
and  refining  and  other  charges  ordinarily  borne 
by  him,  the  agreed  charges  of  25s.  per  cent. 
being  much  less  than  the  charges  he  would 
otherwise  have  had  to  pay.  The  insurance 
alone  would  in  1917-18  have  amounted  to  5 
guineas  per  cent.  On  deposit  of  the  gold  in 
South  Africa  he  obtained  an  advance  in  Lon- 

don of  98f  per  cent,  of  the  value,  thus  gaining 

at  least  three  weeks'  interest.  It  is  calculated 
that  he  saved  by  the  arrangement  some  3s.  4d. 
per  oz.,  a  real  benefit  to  him,  not  in  the  least 
affected  by  the  fact  that  the  Bank  were  able 
to  secure  it  for  him,  in  view  of  the  special 
arrangements  which  they  were  in  a  position  to 
make,  without  themselves  incurring  any  ad- 

ditional expenditure  in  procuring  gold.  Last- 
ly, it  was  open  to  him  at  any  time  to  cancel 

the  arrangement.  The  gold  producers  have 
argued  that  the  unavoidable  expansion  of  cur- 

rency by  the  issue  of  currency  notes  has  raised 
prices  against  them  unduly  as  against  the  pro- 

ducers of  other  commodities  who  have  been 
able  to  obtain  higher  prices  for  their  products, 
but  it  is  to  be  remembered  that  the  gold  pro- 

ducers have  always  had  the  advantage  of  the 
standard  price  of  their  product  during  the 
periods  when  the  price  of  other  commodities 
has  fallen.  We  cannot  therefore  agree  that 
the  sense  of  grievance  is  well  founded  in  fact. 
We  summarize  below  the  result  of  our  in- 

quiry.    We  find  : 
(1)  That  taking  the  period  of  the  war  on  a 

whole  the  production  of  gold  in  the  Empire 
exceeded  the  production duringthecorrespond- 
ing  period  immediately  preceding  it. 

(2)  {a)  A  decline  appears  for  the  first  time 
during  the  war  in  1917.     In  1917,  as  compar- 

ed with  1916,  there  was  a  reduction  in  the 
value  of  gold  produced  in  the  Empire  of 
^3,429,415,  made  up  as  follows,  the  figure 
for  Australasia  being  an  official  estimate : 
Transvaal  ^1,183,141;  Rhodesia  and  West 
Africa  ir484,677  :  Australasia  ;^906,600 ; 
Canada  £111  fiW  ;  India  ̂ 77,083  ;  total 

/■3,429,415.  (&)  In  1918  a  further  fall  of 
^4,652,207,  as  compared  with  the  1917  pro- 

duction, is  anticipated,  made  up  as  follows, 
the  figures  for  Australasia  and Canadabeinges- 
timates  not  based  on  any  ascertained  figures, 
none  being  available  in  London  :  Transvaal 
^1,827,163  ;  West  Africa  and  Rhodesia 
/:734,299;  Australasia  ^1,401,400;  Canada 
^674,586;  India  ifl 4,759;  total  ̂ 4,652,207. 
(c)  That  the  decline  in  the  Transvaal  in  1917 

was  due  to  a  combination  of  shortage  of  ex- 
plosives and  shortage  of  labour,  of  which  the 

shortage  of  explosives  due  to  the  war  was  the 
more  important,  and  in  19  ISmainly  to  the  short- 

age of  labour  not  due  to  any  large  extent  to 
the  war.  {d)  That  the  decline  in  Australasia 
in  1917  and  1918  was  normal  and  due  in  the 
main  to  natural  causes,  but  that  it  was  ac- 

celerated by  the  increase  of  costs  and  decrease 
in  efficiency  of  labour  caused  by  the  war. 

(3)  That  up  to  the  date  of  our  appointment 
the  treatment  of  low-grade  ore  in  the  Trans- 

vaal has  not  to  any  extent  which  can  be  deter- 
mined been  reduced  by  the  war. 

(4)  That  from  the  point  of  view  solely  of 

gold  production  the  abandonment  of  the  treat- 
ment of  low-grade  ore  in  favour  of  higher- 

grade  ore  will  not  within  any  measurable 
period  reduce  the  total  output  of  the  Empire, 
and  that  the  continuance  of  the  working  of 

low-grade  mines  which  are  unable  to  work  at 
a  profit  to  themselves  is  not  therefore  a  matter 
of  any  great  importance  to  national  interests. 

(5)  We  are  not  prepared  to  recommend  any 

bounty  or  subsidy  for  the  purpose  of  stimula- 
ting the  gold  output  of  the  Empire  ;  gold  being 

the  standard  of  value  no  more  can  propeily 
be  paid  for  it  than  its  value  in  currency. 

To  the  Committee's  report  is  attached  a 
memorandum  on  the  world's  gold  production, 
prepared  by  Professor  William  Frecheville. 
He  shows  that  the  continual  improvements 
in  mining  and  metallurgical  methods  tend  to 
make  the  exhaustion  of  the  older  districts 
slower  than  may  be  calculated  from  any  data 
available  at  any  given  time,  and  that  on  the 
other  hand  the  periodical  discovery  of  new 
districts  makes  it  impossible  to  forecast  with 
any  degree  of  accuracy  what  increases  the 
future  may  have  in  store. 
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NEWS    LETTERS. 
TORONTO. 

December  6. 

Porcupine. — The  labour  situation  in  the 
mining  districts  has  been  considerably  re- 

lieved by  the  closing  down  of  the  munition 
plants.  The  number  of  workers  employed  in 
war  industries  in  Canada  was  estimated  at 

over  200,000,  of  whom  a  considerable  propor- 
tion have  already  been  released.  The  making 

of  munitions  ceases  entirely  on  December  14, 
when  the  problem  of  providing  work  for  those 
suddenly  thrown  out  of  employment  will  be- 

come serious.  So  far  most  of  the  discharged 
men  and  women  have  had  little  trouble  in 
finding  other  work,  as  labour  in  all  lines  of 
industry  has  been  much  in  demand.  Many 
are  finding  their  way  to  the  mining  centres, 
which  can  readily  absorb  several  thousand 
additional  workers.  For  reasons  previously 
mentioned,  the  shortage  of  labour  has  been 
more  seriously  felt  in  Porcupine  than  in  the 
other  mining  districts,  and  the  influx  of  labour 
will.  It  is  anticipated,  result  in  the  resumption 
of  many  temporarily  suspended  enterprises 
and  a  largely  increased  production. 

The  Dome  Mines,  at  which  milling  opera- 
tions have  been  suspended  for  nearly  a  year, 

is  likely  to  resume  production  early  in  the  new 
year.  While  no  official  information  is  obtain- 

able, it  is  generally  believed  that  the  result  of 
development  at  depth  has  raised  the  average 
grade  of  the  ore  reserves  to  about  $8  per  ton. 
Reports  of  an  important  strike  on  the  Dome 
Extension,  which  is  being  developed  at  the 
1,250  ft.  level  from  the  Dome,  though  uncon- 

firmed officially,  were  accepted  seriously  on 
the  stock  market  and  resulted  in  a  rise  in  the 
price  of  shares.  The  shareholders  of  the 
Schumacher  ha\e  authorized  the  issue  of 
100,000  shares  of  treasury  stock  at  a  discount 
of  not  less  than  55%  to  raise  funds  for  carry- 

ing on  development.  Encouraged  by  the 
success  of  the  Hollinger  Consolidated  and  the 
Mclntyre  mines  adjoining  their  property,  the 
directors  of  the  Schumacher  have  adopted  a 
policy  of  deep  mining.  At  the  Mclntyre  an 
extensive  programme  for  development  at  the 
1.350  ft.  level,  which  will  be  the  deepest 
working  in  Porcupine,  is  planned.  An  elec- 

tric haulage  system  will  be  installed  on  this 
level,  which  will  greatly  facilitate  the  hand 
ling  of  the  ore.  Ultimately  it  is  proposed  to 
sink  considerably  deeper.  The  cross-cut  on 
the  1,000  ft.  level  of  the  Mclntyre  has  ad- 

vanced 600  ft.  into  the  Plenaurum  property, 
and  explorations  by  diamond-drilling  at  diflfer- 

ent  points  along  the  drift  indicate  high-grade 
ore.  A  rich  strike  of  ore  has  been  made  on 
the  500  ft.  level  of  the  Davidson,  which  is  now 

operated  by  electricity. 
KiKKLAND  Lake. — The  Lake  Shore, which 

has  now  definitely  taken  its  place  as  a  leading 
producer,  has  declared  a  second  dividend  of 
2i%.  The  monthly  production  shows  a  steady 
increase.  The  main  shaft  of  the  Elliott- Kirk- 
land  is  being  put  down  from  500  to  600  ft., 
diamond-drilling  having  proved  a  consider- 

able extension  of  the  porphyry  formation  at 
the  lower  level.  At  the  Burnside,  milling 
equipment  is  being  rapidly  installed  with  the 
object  of  beginning  active  production  before 
the  end  of  the  year.  The  Ontario- Kirkland 
is  putting  in  an  electrically-driven  mining 
plant  at  a  cost  of  $15,000.  A  contract  has 
been  let  to  sink  the  shaft  from  100  to  300  ft. 
Work  on  the  foundation  for  the  mill  at  the 

Wright- Hargreaves  is  making  good  progress. 
The  machinery  will  be  brought  in  during  the 
winter. 

Boston  Creek. — On  the  Cotter  property 
adjoining  the  Miller  Independence  a  3  ft.  vein 
carrying  tellurides  has  been  opened  upon  the 
surface.  The  eastward  continuation  of  the 
Miller  Independence  vein  has  been  cut  by 
diamond-drilling.  The  development  of  the 
main  vein  of  the  Miller  Independence  con- 

tinues to  yield  rich  ore.  The  pay-streak  of 
4  ft.  wide  carries  tellurides  of  gold  in  large 
quantities,  in  addition  to  which  there  is  6  to 
8  ft.  of  milling  ore.  On  the  Campbell  group 
of  claims  a  strong  vein  containing  visible 
gold  and  tellurides  has  been  opened  up. 

Cobalt. — Silver  production  for  the  first 
nine  months  of  the  year  shows  a  marked  de- 

cline in  quantity,  but  an  increase  in  value  as 
compared  with  the  output  of  the  correspond- 

ing period  of  1917.  This  year  the  production 
was  13,145,596  oz.  of  the  value  of  .$  1 2,500,980, 
as  compared  with  15,236,002  oz.  valued  at 
$12,001,857.  The  Nipissing,  during  October, 
mined  ore  of  an  estimated  value  of  $278,468, 

and  shipped  products  from  Nipissing  and  cus- 
tom ore  of  an  estimated  net  value  of  $545,135. 

Underground  developments  were  favourable, 
the  most  important  being  the  improvement  of 
a  small  vein  found  on  the  4th  level  of  73 
shaft,  which,  on  being  followed  up,  widened 
to  3  to  4  in.  of  ore  assaying  over  2,000  oz.  A 
new  shaft  is  being  put  down  in  an  undeveloped 
area  near  the  edge  of  Cobalt  Lake.  The 
annual  statement  of  the  Hudson  Bay  for  the 
year  ended  August  31,  showed  a  total  income 
of  $129,860  and  profits  of  $32,402.  Ore 
reserves  were  estimated  at  60,149  oz.     At  the 
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GifFord,  a  drift  run  on  the  350  ft.  level  has 
encountered  two  veins,  which  are  believed  to 
be  a  continuation  of  the  vein  system  of  the 
Beaver.  A  vein  of  high-grade  ore  has  been 
found  at  the  60  ft.  level  of  the  Foster  mine, 
.stated  to  average  5,000  oz.  to  the  ton.  The 
Hargrave  was  closed  down  after  a  long-con- 

tinued, but  fruitless,  attempt  to  strike  the  ex- 
tension of  the  high-grade  vein  system  of  the 

Kerr  Lake.  The  vein  cut  at  the  310  ft.  level 

of  the  Adanac  has  considerably  improved,  re- 
cent assays  showing  nearly  400  oz.  to  the  ton. 

GOWGANUA. — There  has  latterly  been  a 
good  deal  of  activity  in  this  district.  The 

Miller  Lake -O'Brien  is  developing  a  new 
vein,  stated  to  be  12  in.  wide  with  ore  running 
between  4,000  and  4,500  oz.  per  ton.  The 
Trethewey  of  Cobalt  is  operating  the  Castle 
property,  and  has  encountered  a  series  of  prom- 

ising veins  in  the  shaft.  The  Crews-McFar- 
iane  is  working  a  12  in.  vein  yielding  a  good 
grade  of  ore.  A  number  of  other  properties 
in  this  area  have  been  actively  developed  dur- 

ing the  summer  and  autumn.  Operators  are 
anticipating  the  extension  of  the  railway  to 
Gowganda,  which  would  greatly  stimulate  the 
mining  industry. 

KALGOORLIE 

September  26. 
A  Soda  Industry. — The  desire  of  .Austra- 

lians to  found  local  manufacturing  industries, 
based  on  the  natural  resources  of  the  country, 
is  widespread.  In  West  Australia  attention 
is  being  turned  to  the  salt  deposits,  which 
hitherto  have  only  been  a  nuisance.  There 
does  not  seem  to  be  any  reason  why  the  Sol- 
vay,  or  ammonia-soda,  process  should  not  be 
applied  to  the  salt  in  order  to  produce  soda. 
Hitherto  soda-ash  and  soda  crystals  have  been 
imported.  A  writer  in  i\\e  Australian  States- 

man and  Muting  Standard  says  that,  owing 
to  the  scarcity  of  these  commodities,  due  to 
restricted  shipping,  attention  has  been  turned 
toward  the  possibility  of  taking  advantage  of 
some  of  the  resources  of  the  Commonwealth. 
To  this  end  inquiries  are  being  made  in  both 
Queensland  and  West  Australia,  but  it  is  in 
the  latter  State  that  the  prospects  for  the 
establishment  of  the  industry  on  a  large  scale 
would  appear  to  be  particularly  bright.  In- 

deed, the  conditions  in  the  Western  Stite  are 

said  to  be  exceedingly  favourable  in  this  re- 
spect, and  if  put  to  commercial  use  may  be 

the  means  of  supplying  the  needs  of  Austra- 
lian consumers  for  an  almost  indefinite  period. 

Inquiries  are  at  present  bemg  made  into  the 
possibilities  of  the  venture  by  a  member  of  the 

firm  of  Felton,  Grimwade,  and  Bickford,  a  firm 
of  wholesale  druggists  and  chemists.  Many 
tests  have  yet  to  be  made,  and  much  time  and 
thought  devoted  to  the  matter,  before  any- 

thing of  a  decisive  nature  can  be  arrived  at, 
but  if  expectations,  born  of  a  knowledge  of  the 
natural  resources  that  are  awaiting  develop- 

ment, are  realized,  there  should  be  launched 
in  West  Australia  one  of  the  largest  projects 
it  has  ever  had  the  good  fortune  to  see. 

The  principal  constituents  that  are  required 
in  the  manufacture  of  soda-ash  by  the  Solvay 
process  are  salt,  lime,  coal,  and  water.  All 
these  elements  are  found  in  West  Australia  in 
unlimited  amount,  and  within  a  hundred  miles 
or  so  of  the  capital.  A  peculiar  feature  about 
the  salt  and  the  lime  deposits  in  question  is 
that  each  of  these  exists  in  the  form  of  a  lake, 
divided  only  by  a  narrow  strip  of  country. 
Lake  Preston  contains  the  salt  of  a  character 
that  is  said  to  be  peculiarly  suitable  for  this 
particular  purpose,  and  Lake  Clifton  contains 
the  limestone  in  a  form  that  is  reputed  to  be 
eminently  fitted  for  the  requirements.  These 
lakes  are  situated  between  the  South-Western 
railway  and  the  sea  coast,  and  a  few  miles  of 
rails  only  are  required  to  connect  them  with 
the  means  of  transit  to  either  Fremantle  or 
the  port  at  Bunbury.  The  Collie  coalfields 
are  also  reached  by  a  spur  line  from  the  South- 
Western  railway,  and  no  difficulty,  therefore, 
should  be  offered  to  getting  an  adequate  sup- 

ply of  fuel  at  low  cost.  Water  also  is  readily 
obtainable. 

The  lime  deposits  at  Lake  Clifton  are  now 
about  to  be  made  use  of  for  the  manufacture 

of  cement  on  a  large  scale,  the  lease  previous- 
ly held  by  West  Australian  residents  having 

been  disposed  of  to  a  Sydney  firm  for  a  sum 

approximating,  it  is  said,  ̂ 25,000  and  a  cer- 

tain proportion  of  vendors'  shares.  Seeing that  there  are  claimed  to  be  millions  of  tons 
of  almost  pure  lime  in  the  bed  of  the  lake 
there  should  be  little  trouble  in  an  amicable 
arrangement  being  effected  between  the  lime 
company  and  an  alkali  company  for  the  sup- 

ply of  lime.  There  could  also  be  co-operation 
between  the  respective  organizations  in  the 
matter  of  coal  supplies,  and  in  other  directions 
in  which  their  interests  would  be  interwoven. 
The  lime  and  cement  works  may  be  looked 
upon  as  an  accomplished  fact,  one  of  almost 
immediate  realization.  It  will  be  interesting 
to  know  whether  Lake  Preston  will  find  equal 
favour  in  the  sight  of  man,  so  that  its  waters 
may  be  utilized  for  the  benefit  of  the  race. 

It  may  also  be  of  interest  to  state  that  the 
Perth  and  Fremantle  Bottle  Exchange  Com- 
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pany  has  already  prepared  plans  for  the  erec- 
tion of  bottle  works  in  West  Australia,  and 

that  a  similar  project  is  also  under  considera- 
tion at  the  hands  of  the  Australian  Glass 

Manufacturing  Company,  Victoria,  both  of 
which  enterprises  would  have  reason  to  rejoice 
if  adequate  supplies  of  soda-ash  were  forth- 

coming from  such  a  convenient  centre. 
Charcoal  Precipitation.  —  This  sub- 

ject was  discussed  in  a  paper  recently  read  by 
L.  B.  Benjamin  at  a  meeting  of  the  West 
Australian  Chemical  Society.  He  brought 
out  some  points  not  greatly  stressed  in  previ- 

ous literature.  The  charcoal  is  of  course  very 

fine.  It  may  be  taken  that  2'5%  is  less  than 
O'Ol  mm.;  25%  is  between 0  01  andO'003mm.; 
and  72^%  is  less  than  0003  mm.  So  the 
greater  portion  is  well  below  any  screen  size 

(150  mesh  =  0'09  mm.  holes).  The  reasons 
given  for  the  precipitation  provoked  discus- 

sion. At  any  rate  the  carbonyl-compound 
theory  was  scouted.  A  theory  based  on  ad- 

sorption seems  to  indicate  that  charcoal,  cool- 
ed slowly  in  air  or  other  gases,  adsorbs  almost 

to  the  limit  of  its  power,  whereas  when  cooled 
as  it  is  in  the  water  seal  (that  is,  quickly,  with 
evolution  of  steam,  etc.),  it  has  not  adsorbed 
gases  to  any  great  extent  and  therefore  when 
used  m  the  precipitation  vat  it  is  practically 
fresh  for  adsorption  of  gold  and  other  com- 

pounds. A  selective  action,  whereby  gold  is 
adsorbed  in  preference  to  other  elements,  is 
traced  to  high  atomic  weight  of  the  element. 
Apparently  analyses  are  required  of  the  char- 

coal before  use,  and  after  saturation  with  the 
gold  compound.  It  was  shown  during  the 
lecture  that,  if  a  solution  contaming  carbon 
particles  in  suspension  be  electrolysed,  the 
carbon  migrates  first  to  the  anode,  carrying 
its  charge,  deposits  it,  and  then  streams  off  in 
the  direction  of  the  cathode,  apparently  with 
another  charge  of  opposite  sign.  Some  par- 

ticles on  their  way  to  the  anode  meet  with 
particles  moving  to  the  cathode.  A  neutrali- 

zation of  charges  probably  results,  for,  after  a 
time,  some  particles  are  seen  to  settle  out  of 
the  suspension. 
Mineral  Developments.  —  Alunite  is 

found  extensively  at  Kanowna,  the  old  white 
clays  of  this  region  being  found  to  carry  ap- 

preciable quantities  of  the  mineral  in  certain 
areas.  It  is  hoped  that  K2SO4  at  least  will 
be  extracted,  but  a  more  or  less  pure  alumina 
will  result  from  the  roasting  and  extraction. 
Wolfram  is  gaining  in  importance,  but  the  ore 
of  tungsten  receiving  most  attention  is  schee- 
lite.  The  Government  is  erecting  a  plant  for 
the  treatment  of  the  ore  at  Coolgardie.     The 

Northampton  lead  mines  are  keeping  active. 
The  smelters  at  Fremantle  make  ingot  lead  of 

99'9%  purity,  copper  being  the  chief  impurity. There  is  little  silver  or  zinc  in  West  Australian 

galena.  An  investigation  of  Westralian  clays 
is  proceeding,  and  it  is  hoped  that  a  compre- 

hensive report  upon  clays  varying  from  ordi- 
nary brick  and  building  clay  up  to  finest 

grades  for  porcelain  and  china  will  shortly  be 
under  way.  It  is  hoped  shortly  to  have  glass 
works  here,  as  mentioned  earlier  in  this  letter, 

and  an  investigation  of  glass-making  sands  re- 
veals the  fact  that  there  are  good  grades  here  for 

all  purposes.  Two  or  three  samples  rival  the 
best  Belgian  and  Fontainebleau  sand. 

NORTH  OF  ENGLAND. 

Lead  and  Zinc. — The  output  of  zinc  and 
lead  ore  is  steadily  falling.  It  is  due  to  sev- 

eral causes.  One  is  the  shortage  of  labour ; 
but  about  that  nothing  need  be  said,  if  only 
because  the  scarcity  of  hands  has  been  felt  by 
almost  every  industry  in  the  country.  An- 

other cause  concerns  the  question  of  prices. 
There  was  no  very  large  increase  in  price  in 
the  early  part  of  the  war.  The  mines  were 
compelled  to  extract  the  proved  deposits,  and 
the  development  in  the  mines  was  consider- 

ably curtailed.  Owners  had  in  fact  to  get 
revenue  at  the  cost  of  development.  The  po- 

sition was  bad  enough  soon  after  the  outbreak 
of  war,  but  it  grew  steadily  worse  as  time  wore 
on,  and  at  the  present  time  a  great  number  of 
the  mines  are  sufiTering  on  account  of  their  re- 

sources of  ore  in  sight  being  so  much  lower 
than  they  were  in  July,  1914. 

Some  statistical  information  may   be  here 
given  which  will  be  found  illuminating. 
Tonnage  of  Galena  in  the  United  Kingdom. 

Ralio  % 

betw 
san  price 

f  ealena 
eived  by 

eal-  na  at 
Vveraee  Price  mines  and 
Pig  Lead  price  of 

Tons  raised  mines  foreign  lead 

£.    s.    d.  £.    s.     d. 
1912  25.409         11   12  10  17  15  10  eSI 
1913  24.282  12      1     0  18     6     2  657 
1914  26.013         11   18     2  18  13     9  637 
1915  20.744         14     4     5  22  17     8  621 
1916  17,107         19  16     6  30  19     6  64  0 
1917  15.322         19  13     3  30     0     0  62  2 

Tonnage  of  Blende  in  the  United  Kingdom, 
Ratio  % 

between 
blende  at 

Mean  price     mines  and 
of  foreiKn      price  of 
spelter  spelter 

Tons  raised    i.    s.  d.      {,.    s.  d. 

1912  17.704     4  19  2    26  3  3    18-9 
1913  17.294     4  0  5    22  14  3    177 
1914  15.419     3  13  5    23  6  8    15  7 
1915  12,057     5  16  10    66  13  1     87 
1916  8,476     7  14  0     68  8  11    112 
1917  7,484    10  5  0    52  3  6    19  6 
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There  are  no  figures  available  to  the  public 
to  show  the  mean  percentage  of  the  galena 
and  blende  raised,  but  the  galena  probably 
averages  80%  lead,  and  the  blende  45%  zinc. 
With  the  former,  the  smelters  purchased  the 
ore  at  a  fairly  even  ratio,  and  the  mmes  have 
been  quite  satisfied  with  the  terms.  In  the 
case  of  blende,  the  position  has  been  different. 
If  the  average  zinc  content  is  taken  at  45%, 
the  smelter  purchased  ore  with  the  following 
margins  to  cover  carriage,  smelting,  smelting 
losses,  and  profits : 

Value  of  Smelters' zinc  in  Price  paid  margin  per 
blende  for  blende  ton  of  ore 

i.    s.    d  £.     s.    d.  t.     s.     d. 
1912  11    15     4  4   19     2  6  16     2 
1913  10     45  405  640 
1914  10  10  0  3  13  5  6  16  7 
1915  30  0  0  5  16  0  24  3  2 
1916  30  16  0  7  14  0  23  2  0 
1917  23  9  6  10  5  0  13  4  6 

It  is  understood  that  the  zinc  smelter  re- 
ceives a  substantial  bonus  on  output  at  the 

present  time,  but  in  any  case  the  margin  in 
1915-16  was  enormous,  while  the  blende  mines 
found  it  impossible  to  meet  the  cost  of  produc- 

tion. The  reduction  in  output  is  sufficient  evi- 
dence of  the  difficulties  that  have  had  to  be  faced. 

The  total  production  of  15,322  tons  of  gal- 
ena in  1917  was  principally  from  four  mines, 

namely,  Weardale  Lead  Co.,  Durham;  Mill 
Close  mine,  Derbyshire  ;  Wanlockhead  mine, 
Lanarkshire;  and  Leadhills  mine,  Dumfries. 
The  Welsh  output  was  only  2,002  tons  against 
12,500  tons  in  1900.  The  Vieille  Montagne 
Zinc  Co.  at  Nenthead,  Cumberland,  was  the 
largest  producer  of  blende,  and  their  produc- 

tion is  the  lowest  on  record. 
When  the  price  of  galena  rose  smelters 

thought  there  was  a  chance  of  stimulating 

production,  but  they  w'ere  soon  undeceived. 
The  Government  put  a  maximum  on  it, 
and  this  was  subsequently  reduced  in  Janu- 

ary, 1918.  Since  then  there  has  been  no  in- 
crease in  price  to  meet  the  enormously  and 

steadily  increasing  costs.  In  short,  production 
was  discouraged  and  the  position  was  all  but 
hopeless.  In  September,  1917,  the  Govern- 

ment issued  the  Coal  Controller's  award  of  9s., 
which  was  applied  to  lead  and  zinc  miners  in 
January,  1918,  equivalent  to  Is.  6d.  per  day 
at  whatever  base  rate  obtained.  This  was  a 
burden  which  the  mines  could  not  shoulder. 

However,  the  Government  refunded  the  Janu- 
ary 9s.  to  those  mines  which  were  not  making 

a  profit,  but  stipulated  that  the  mines  which 
were  making  profits  should  find  the  9s.  out  of 
their  own  resources.  Weardale  was  one  of 
the  mines  thus  victimized.     Yet  another  9s. 

was  given  by  the  Government  in  July,  1918, 
and  again  this  charge  had  to  be  met  by  mines 
of  profit-earning  capacity.  To  those  of  the 
mines  in  a  desperate  position  the  refund  was 
still  given. 

But  there  were  other  increased  costs,  and 
as  the  price  of  lead  was  fixed,  the  Government 
decided  to  give  a  bonus  to  the  mines  which 
were  unable  to  bear  the  costs.  The  position, 
therefore,  was  that  if  you  were  losing  money 
you  got  the  bonus  ;  if  you  were  making  money 
you  received  nothing.  That  bonus  is  being 
given  now,  and  is  proposed  to  be  continued 
until  June  30,  1919. 

As  regards  blende,  the  position  is  very  simi- 
lar. There  is,  however,  this  difference.  At 

the  beginning  of  the  war  the  Government  had 
captured  and  held  enormous  supplies  of  zinc 
concentrate.  They  sold  this  to  the  smelters 
at  an  extremely  low  price,  though  at  the  same 
time  zinc  had  gone  up  to  a  fabulous  figure. 
The  smelters  could  buy  zinc  concentrate  at 
£^,  £5.  and  £6  per  ton  from  the  Government. 
Naturally  they  would  not  give  more  than  the 
Government  price  to  the  home  producer.  At 
one  time  zinc  actually  soared  to  ;^110  per  ton. 
At  this  price,  on  the  ordinary  basis  of  contract, 
the  mines  should  have  received  ̂ 25  to  ̂ ^30 

per  ton  for  their  blende.  Ore  producers  never 
had  an  opportunity  of  retrieving  themselves. 
The  Government  undersold  them  all  the  time. 
Later  on  the  Government  started  to  buy  the 
Broken  Hill  concentrate,  and  mine  owners 
found  themselves  without  a  remunerative  mar- 

ket. It  was  only  after  earnest  solicitation  and 

pressure  that  the  Government  fixed  the  maxi- 
mum price  at  £\\  per  ton  delivered  at  the 

mine,  for  50%  ore,  the  owners  being  at  liberty 
to  sell  as  much  above  that  as  possible.  Since 
then,  in  September,  1918,  the  price  fixed  by  the 
Government  has  been  ̂ 12.  9s.  9d.  for  50% 
ores  delivered  at  works.  This  decision,  which 
was  taken  without  consulting  mine  owners, 
represents  an  actual  reduction  in  price  in  the 
majority  of  cases.  The  September  price,  it 
should  be  stated,  is  a  fixed  minimum  and 
maximum.  The  mines  are  not  allowed  to  sell 

any  blende  to  anyone  but  to  the  Secretary  of 

the  Zinc  Smelters'  Association,  and  the  mar- 
ket is  consequently  an  absolutely  closed  one. 

The  terms  of  this  contract,  needless  to  say, 
are  most  disadvantageous  to  any  mines  raising 
ores  below  50%,  as  the  deduction  per  unit  of 
zinc  contents  is  fixed  at  8s.  5d.  With  zinc 
ore  at  40%  the  minimum  price  under  the  first 
arrangement  was  £9  per  ton  at  the  mine. 
Under  the  new  contract  the  fixed  price  of  the 
same  ore  is  ̂ 8.  5s.  7d.  ;  the  mines  having  to 
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pay  the  carriage  in  the  second  instance.  Fur- 
ther, it  has  to  be  noted  that  although  the  price 

of  zinc  has  been  increased  since  this  arrange- 
ment was  made  the  price  of  ore  has  remained 

stationary. 
It  is  common  knowledge  that  the  output  of 

Australia  has  been  purchased  by  the  Govern- 
ment and  it  is  understood  that  full  supplies 

have  been  guaranteed  to  the  zinc  works  for 
the  next  ten  years.  From  the  point  of  view 
of  the  mine-owners  in  this  country,  the  only 
fair  thing  to-day  would  be  to  disclose  the  terms 
so  that  the  mines  could  be  in  a  positon  to  cope 
with  future  developments.  The  situation  is 
one  of  great  uncertainty. 

Labour. — Any  survey  of  the  general  posi- 
tion cannot  pass  without  insistence  in  the  hrst 

place  that  respecting  the  wages  question  the 

refunding  of  the  Coal  Controller's  award  must 
cease.  It  is  impossible  for  the  mines  produc- 

ing blende  to  pay  the  extra  charge.  The  Min- 
istry of  Reconstruction,  in  this  connection, 

it  may  be  stated,  has  taken  the  initiative  in 
forming  an  Industrial  Council  dealing  with  the 
lead  and  zinc  industry,  and  the  preliminary 
meetings  have  been  held,  and  a  constitution 
agreed  upon.  The  first  formal  meeting  will 
be  held  in  the  early  part  of  this  month.  There 
are  going  to  be  all  sorts  of  difficulties  between 
labour  and  capital,  and  administrative  action 
will  afifect  the  mines  at  every  turn.  The  Coun- 

cil have  made  up  their  minds  that  they  will  not 
discuss  such  situations  as  may  arise  with  in- 

dividual mines,  but  they  will  listen  to  the  Whit- 
ley Councils.  If  owners  want  their  industry 

to  have  a  hearing  with  the  Government  it  is 
obviously  advisable  for  them  tojoin  the  Whitley 
Councils,  and  for  all  the  men  to  be  in  their 
Trade  Unions.  In  the  case  of  this  Whitley 
Council  the  question  was  whether  the  metal- 

liferous mines  should  be  joined  together. 
There  was  a  consultation  with  the  Cornish 

people  who  decided  to  have  their  own  Coun- 
cil. The  Whitley  Council  with  which  owners 

in  this  district  are  connected  consists  of  all 
the  lead  and  zinc  owners,  represented  by  seven 
members,  and  all  the  barytes  mines,  represen- 

ted by  three  members.  On  the  other  side  are 
ten  representatives  of  the  Trade  Unions.  The 
first  Chairman  of  the  Council  is  Mr.  A.  L.  Ons- 

low, the  Chairman  of  the  Lead  and  Zinc  Mine 

Owners'  Association.  His  idea,  with  regard  to 
this  refund,  is  that  the  matter  must  be  put  to 
the  Industrial  Council.  What  is  the  use  of  the 
Council  unless  such  things  can  be  discussed  ? 

Bauytes. — The  price  of  barytes  has  risen 
very  rapidly.  For  crude  barytes  the  price  is 
now  £8  per  ton  compared  with  18s.  to  £l  per 

ton  at  the  beginning  of  the  war.  Mines  yield- 

ing barytes  can  of  course  pay  the  Controller's 
award.  A  good  many  new  properties  have  been 
opened  out  and  should  come  into  the  produc- 

ing list  very  shortly.  Thepossibilitiesof  expan- 
sion are  chiefly  in  Shropshire,  Flintshire,  and 

Montgomeryshire.  There  are  interesting  de- 
velopments taking  place  in  Scotland,  and 

capitalists  are  showing  more  interest  in  our 
home  mines,  which  require  more  substantial 
backing  than  they  have  hitherto  received. 
Lanark  Lead. — There  has  been  a  very 

fine  deposit  of  ore  discovered  at  Wanlockhead 
mine  in  Lanarkshire,  where  Mr.  Mitchell  has 
succeeded  in  opening  out  a  new  lode  contain- 

ing a  rich  deposit  of  lead  and  zinc.  The  dis- 
covery will  have  the  effect  of  placing  the  mine, 

which  has  had  a  hard  struggle,  in  the  forefront 
again  of  English  mines. 

Hematite. — In  the  hematite  iron  ore  field 
in  the  district  between  Whitehaven  and  Hod- 
barrow  much  interest  centres  in  thesinkingand 
equipment  of  a  new  shaft  to  win  the  ore  in 
one  of  the  richest  discoveries  that  has  been 

made  for  many  years.  The  MiUom  and  As- 
kam  Hematite  Iron  Co.  has  at  UUbank  a  de- 

posit of  ore  about  1,000  ft.  below  the  surface. 
The  engineers  of  the  company,  judging  by  the 
cores  brought  up  from  the  various  bores,  report 
that  the  ore  is  of  high  quality,  low  in  silica,  and 
remarkably  free  from  phosphorus  and  sulphur. 
The  shaft  will  be  capable  of  dealing  with  not 
less  than  5,000  to  6,000  tons  per  week.  In  all 
probability  the  company  will  sink  a  second 
shaft  in  another  part  of  the  royalty. 

CAMBORNE. 

Basset  Mines. — The  forecast  made  in 
these  columns  two  months  since  that,  unless 
further  capital  could  be  speedily  obtained,  the 
end  of  this  undertaking  was  in  sight,  has  un- 

fortunately proved  correct.  Toward  the  close 
of  last  year,  the  pumps  were  stopped,  and  the 
shareholders  have  since  decided  to  liquidate 
the  company.  Under  the  prev.iiling  conditions 
and  with  tin  metal  at  a  price  less  than  its  pre- 

war value,  there  was  little  chance  of  attract- 
ing fresh  capital ;  there  was  never  at  any  time 

justification  for  the  statement  made  by  a  con- 
temporary that  East  Pool  &  Agar  Ltd.  con- 
templated amalgamating  with  or  purchasing 

the  property.  This  rumour  no  doubt  arose 
from  the  fact  that  Messrs.  Bewick,  Moreing 
&  Co.  examined  the  mine,  presumably  in  the 
interests  of  the  owners,  the  Dolcoath  Mine, 
Ltd.,  and  East  Pool  &  Agar,  Ltd.,  who  ac- 

quired the  mineral  rights  some  time  since  as 
part   of   the    Tehidy   Estate,  and   to  whom, 
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37 doubtless,  under  the  lease,  the  plant  had  to  be 
offered  before  a  decision  could  be  made  to 

stop  operations.  There  can  be  no  question 
that  war  conditions  accounted  for  this  failure. 

Shortage  of  labour  necessitated  a  reduced  out- 
put and  suspension  of  development,  the  latter 

in  turn  resulting  in  a  lower  grade  of  ore  hav- 
ing to  be  broken  ;  while  the  heavy  increase  in 

the  price  of  materials,  particularly  coal,  and 
higher  wages  both  seriously  added  to  the  work- 

ing cost.  The  drop  in  the  price  of  tin,  follow- 
ing these  abnormal  conditions,  made  it  obvious 

to  anyone  familiar  with  the  financial  condi- 
tion of  the  company  that  operations  could  not 

long    be  continued.     Those  who  best  know 

one  of  the  lessons  of  the  war,  that  is,  the  im- 
portance of  encouraging  and  assisting  metal 

mining  in  this  country. 
It  is  much  feared  locally  that  the  closing  of 

Basset  will  seriously  increase  the  incoming 
waterinthe  adjoiningGrenville  mine,  although 
a  statement  has  been  made  that  an  examina- 

tion of  the  Basset  workings  does  not  confirm 
this  view.  The  Grenville  pitwork  will  cer- 

tainly not  stand  any  increased  load,  so  it  is  to 
be  hoped  that  the  official  view  will  prove  cor- 
rect. 
Cornwall  Tailings. — The  accounts  of 

this  company  for  the  year  ended  February  28- 

1918,  show  a  net  profit  of  /'4,192,  after  allow, 

Tovns.  XMines 

District  around  Camborne  and  Redruth,  showing  position  of  Basset. 

this  group  of  mines  believe  that  they  would 
have  well  responded  to  vigorous  development, 
and,  given  normal  conditions  and  good  man- 

agement, in  spite  of  the  heavy  incoming  water 
(the  pumping  charges  being  about  40%  of  the 
total  operating  cost)  a  profitable  undertaking 
could  have  been  built  up.  Operations  have 
been  practically  confined  to  the  Flat  Lode, 
which  has  proved  exceedingly  patchy,  and  if 
there  can  be  any  criticism  of  the  management, 
it  is  that  no  effort  was  made  before  the  war  to 

test  the  other  lodes  in  the  property  (the  West 
Basset  and  South  Frances  sections)  ;  while, 
too,  the  labour  policy  of  the  then  manager  was 
hardly  calculated  to  attract  miners. 

Efforts  were  made  by  the  Chairman  (Major 
Oats)  to  secure  Government  financial  assist- 

ance, but  without  success,  and  this  clearly 
shows  that  the  Government  has  not  yet  learnt 

ing  £^2,000  for  depreciation  of  plant.  The tonnageof  sand  treated  fell  from  124,471  in  the 
previous  year  to  just  under  76,000,  while  the 
operating  cost  rose  Is.  to  5s.  2d.  per  ton,  so 
that  but  for  the  improved  price  for  tin  during 
the  period  under  review-,  the  financial  result 
would  probably  have  been  unsatisfactory. 
The  profitable  parts  of  the  sand  dumps  at  Carn 
Brea  are  now  practically  exhausted,  and 
efforts  to  acquire  further  dumps  have  not  been 
successful,  so  that  the  end  of  this  undertaking 
appears  to  be  in  sight ;  indeed,  already  some 
of  the  plant  is  advertised  for  sale.  The  treat- 

ment of  these  Carn  Brea  tailings  has  proved 
a  very  profitable  business,  and  credit  is  due 
to  Mr.  Arthur  Richards,  who  inaugurated  the 
undertaking  and  laid  down  the  scheme  of  treat- 

ment. 
Tin  Ticketings,   1918.— At  the  26  fort- 
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nightly  Ticketings  held  at  Redruth  during  the 
year  1918,  in  all  4,094  tons  of  black  tin  was 
offered  for  sale,  and  realized  £786,5"^!,  or  an 
average  price  of  /192.  2s.  5d.  The  principal 
mines  contributed  to  this  total  as  under : 

Mine  Tons       Average  price    Value 

East  Pool  &  Agar   1,280  194  248.855 
Dolcoath       819  188  154,384 

South  Crofty    564  195  109.846 
Grenville       448  183  82.089 
Tincroft    382  194  74.037 
Basset    301i  194  58.587 
Levant       238  199  47,428 
Various  small  mines...  61J  11,315 

4,094        ̂ 192         ;f786,541 

The  above  quantity  was  purchased  by  the 
following  smelters : 

Tons 
Cornish  Tin  Smelting  Co..  Ltd   I.HIJ 
Williams,  Harvey  &  Co.,  Ltd   1,105 
Redruth  Tin  Smelting  Co..  Ltd      689$ 
PenpoU  Tin  Smelting  Co.,  Ltd      636J 
London  Tin  Smelting  Co.,  Ltd      521J 

In  1917,  the  quantity  sold  at  the  Tin  Ticket- 

ings was  4,186  tons,  the  value  £"561,003,  and 
the  average  price  £^134. It  is  a  noteworthy  feature  that,  since  the 
closing  down  of  its  Hayle  smelter,  Messrs. 
Williams,  Harvey  &  Co.,  Ltd.,  at  the  last  four 
ticketings  have  only  purchased  10  tons.  The 
elimination  of  the  principal  buyer  obviously 
lessens  the  already  very  limited  competition 
of  this  so-called  tin  auction,  and  the  mines 
would  be  well  advised  to  figure  out  the  present 

smelters'  returning  charges,  especially  on  a 
falling  market,  and  calculate  whether  it  would 
not  be  more  profitable  to  make  a  fi.\ed  contract. 

MiNHRAL  STATISTICS,  1917. — The  belated 
official  statistics  show  that  the  black  tin  pro- 

duction of  Cornwall  and  Devon  for  the  year 
1917  amounted  to  6,576  tons,  having  a  mone- 

tary value  of  ̂ 784,493.  This  is  a  reduction 
of  1,317  tons  on  the  1916  output,  but  the  value 

is  £"72,351  higher,  owing  to  the  better  prices obtained,  the  mean  monthly  price  of  standard 
tin  on  the  London  Metal  Exchange  for  1917 

being  £"237.  13s.  Id.  From  the  returns  of  the owners  of  mines  and  quarries,  it  would  appear 
that  the  percentage  of  metallic  tin  obtainable 

in  the  case  of  ordinary  ores  was  65'6,  while  in 
the  case  of  the  produce  from  so  called  "  stream- 
works  "  the  average  percentage  obtainable  was 
32'7.  No  details  are  furnished  of  the  produc- 

tion of  the  individual  mines,  as  was  given  prior 
to  the  war,  the  reason  advanced  being  pressure 

of  work  occasioned  by  the  war.  This  excuse 

is  a  little  "  thin,"  as  to  secure  the  totals  these 
details  were  necessary,  and  the  value  of  the 
statistics  is  much  depreciated  by  their  absence. 

In  the  case  of  wolfram,  205  tons  was  ob- 
tained from  Cornwall  and  4  tons  from  Devon, 

valued  respectively  at  £"35,381  and  £r789. The  average  percentage  of  metal  contained 
in  the  dressed  ores  from  the  former  county 

was  62 '75. For  some  unknown  reason,  the  output  of 
arsenic  and  arsenical  pyrites  from  Cornwall 
and  Devon  is  not  specifically  given.  The 
total  production  of  arsenic  from  the  United 

Kingdom  was  2,626  tons  valued  at  £"146,031, and  it  may  be  assumed  that  well  over  90%  of 
this  output  came  from  Cornwall  and  Devon, 
seeing  that  the  previous  year  (vide  the  report 
of  Sir  Lionel  Phillips  referred  to  in  the  last 
issue)  the  output  from  these  counties  was 
2,534  tons.  Arsenical  pyrites  produced  in 
the  United  Kingdom  amounted  to  434  tons, 

valued  at  £"2,599. The  output  of  dressed  copper  ore  from  Corn- 

wall was  617  tons,  having  a  value  of  £"5,492. 
The  number  of  persons  employed  in  the  tin- 

mining  industry  of  Cornwall  and  Devon  was 
5,053,  of  whom  2,493  were  employed  under- 

ground and  2,560  at  surface.  In  1912,  the 
number  employed  was  8,065. 

Joint  Industrial  Council. — We  under- 
stand that  at  last  the  draft  constitution  of  this 

council  has  been  approved  by  all  parties  on 
the  preliminary  committee,  and  also  by  the 
Ministry  of  Labour.  The  delay  has  been  due 
to  difficulty  in  arranging  the  representation  of 
the  different  Labour  Unions  concerned.  How- 

ever, once  the  permanent  committee  has  been 
appointed,  it  may  be  safely  assumed  that  under 
the  active  leadership  of  Mr.  C.  A.  Moreing 
(who  will  be  the  first  chairman)  the  many  im- 

portant matters  which  await  the  consideration 
of  the  council  will  be  tackled  with  vigour. 
Two  of  immediate  importance  are  demobili- 

zation, and  State  assistance  for  the  industry. 
As  regards  the  former,  only  a  few  days  since 

the  Ministry  of  Labour  stated  that  "  the  help of  associations  of  masters  and  men  (that  is, 

joint  Industrial  Councils)  in  advising  the  De- 
partment as  to  the  key  factors  of  the  situation 

in  each  particular  trade  is  being  looked  for." 
The  only  hope  for  getting  miners  and  others 
promptly  out  of  the  services  is  for  the  matter 
to  be  handled  by  people  who  know  the  needs 
and  condition  of  the  industry.  It  is  obvious 
that  no  Government  Department  is  equal  to 
doing  more  than  issue  forms  and  directions. 

On  the  question  of  State  assistance  for  the 
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industry,  it  is  probably  no  secret  that  shortly 
a  deputation  representing  both  employers  and 
employed  will  wait  on  the  Government  to 
press  for  an  inquiry  as  recommended  by  the 
Committee  of  Production  and  referred  to  in 
these  columns  in  November  last.  While  the 
State  may  reasonably  be  asked  to  assist  the 
mines  during  the  continuance  of  the  existing 
abnormal  conditions,  caused  by  the  needs  of 
the  State,  we  do  hope  that  State  control  will 
be  strenuously  opposed,  unless,  indeed,  the 
State  is  prepared  to  take  over  the  mines  at  a 
valuation  and  become  entirely  responsible  for 
their  management.  If  we  may  judge  by  the 
recent  experience  of  Basset,  a  good  deal  of 
spade  vifork  has  to  be  done  before  financial 
State  assistance  becomes  practical  politics. 
However,  we  firmly  believe  that  if  any  success 
is  to  be  attained  in  this  direction  it  will  only 
be  through  the  Joint  Industrial  Council,  and 
we  are  glad  to  recall  therefore  that  the  estab- 

lishment of  such  a  Council  was  first  advocated 
in  these  columns  as  long  ago  as  November, 
1917. 

Priority  of  Plant. — The  Ministry  of 
Munitions  has  recently  announced  the  sale  of 
machinery  and  plant  which  has  been  used  for 
the  purposes  of  war.  Representations  have 
now  been  made  to  the  Ministry  by  the  Cornish 
Chamber  of  Mines  that  industries — such  as  tin 
mining — producing  raw  materials  of  service 

in  the  reconstruction  of  the  country's  trade 
should  have  priority  in  the  purchase  of  this 
plant.  We  believe,  too,  that  at  last  represen- 

tations have  also  been  made  to  the  Govern- 
ment Department  concerned  as  to  priority  for 

the  industry  in  the  supply  of  certain  materials, 
which  are  limited  in  quantity,  but  essential 
for  mining. 

The  Mining  Division. — Although  the 
Cornish  Chamber  of  Mines  went  to  much 

trouble,  at  the  time  the  Parliamentary  con- 
stituencies were  being  re-arranged  under  the 

People's  Representation  Bill,  1917,  to  secure 
the  retention  of  the  Mining  Division  as  a 
separate  entity,  it  is  evidence  of  the  lack  of 
leadership  in  the  mining  industry  that  no  can- 

didate was  putforwardto  fight  the  constituency 
in  the  interest  of  the  industry.  With  Liberals 

and  Labour  at  each  other's  throats,  it  would 
have  been  a  comparatively  soft  thing  for  an 
independent  candidate  making  Cornish  mining 
affairs  the  chief  plank  in  his  platform,  for  he 

would  have  rallied  around  him  a  large  propor- 
tion of  the  59%  of  electors  who  did  not  trouble 

to  go  to  the  poll ;  while  also  many  of  those 
who  voted  either  Liberal  or  Labour  would 
doubtless  have  supported  a  candidate  who  was 

connected  with  the  industry,  and  who  under- 
took to  voice  its  wants  m  and  out  of  Parlia- 

ment. It  was  a  good  opportunity  lost.  How- 
ever, the  successful  candidate,  .Mr.  F.  D.  .Ac- 

land,  did,  under  pressure,  pledge  h'mself  to 

support  "State  responsibility  for  the  mines," 
and  this  is  a  good  illustration  of  what  election 

pressure  will  do  to  change  a  candidate's  views, 
for,  as  has  been  remarked  before  in  these 
columns,  he  has  previously  said  publicly  that 
tin  mines  which  cannot  pay  wages  equivalent 
to  the  extravagant  war  wages  of  the  colliers 
should  be  closed  down.  As  the  question  of 
Government  assistance  for  the  industry  is  like- 

ly to  be  much  to  the  front  in  the  near  future, 
the  co-operation  of  Mr.  .\cland  may  be  of 
some  service. 

LETTER  TO  THE  EDITOR 
The  Magnetic  Needle  in  Mine 

Surveying. 

The  Editor  : 

Sir — Mine  surveyors  in  Cornwall  should  be 
exceedingly  grateful  to  Mr.  L.  H.  Cooke  for 
his  article  published  in  your  September  issue. 
On  account  of  cramped  vertical  shafts,  steep- 

ly -  inclined  shafts,  and  compound  shafts, 
orientations  by  plumbing  methods  are  so  sel- 

dom applicable,  that  the  Cornish  mine  survey- 
or has  frequently  to  depend  upon  the  magnetic 

needle  for  the  carrying  of  the  meridian  under- 

ground. The  values,  as  now  published,  of  the  mean 
magnetic  declination  from  the  smoothedcurves 
of  Kew  Observatory  are  certainly  instructive, 
inasmuch  as  they  throw  a  clear  light  on  the 
diurnal  fluctuations  to  which  the  magnetic 
needle  is  subject.  Even  in  their  present  form 

they  are  of  practical  utility  to  the  mine  sur- 
veyor, as  they  permit  of  the  magnetic  orienta- 

tion of  an  underground  survey  with  a  greater 
degree  of  accuracy  than  was  possible  previous 
to  their  publication.  Their  value,  however, 
would  be  considerably  enhanced  if  the  Me- 

teorological Office  would  publish  in  the  future 
either  the  actual  curves  or  exact  values  of 
declination  given  at  every  half  hour.  I  wish, 
therefore,  to  join  with  Mr.  Cooke  in  the  plea 
that  in  the  near  future  the  Meteorological 
Office  will  accede  to  this  request,  and  thus 

confer  upon  mine  surveyors  what  will  un- 
doubtedly prove  a  great  boon. 

Frederick   Winiberg, 
Instructor  in  Mine  Surveying. 

School  of  Metalliferous  Mining, 
Camborne,  December. 
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PERSONAL. 
Henry  Bailey  is  now  with  the  Thermo-Electric 

Company.  Limited,  at  Luton.  Bedfordsliire. 
C  Raymond  Bekinger  has  returned  to  Camborne. 

He  was  metallurgist  at  a  tin  smelter  in  Hungary  and 
was  held  as  a  civil  prisoner  throughout  the  war. 
Charles  P.  C.  Beresi-ord,  manager  of  the 

Prestea  Block  A.  is  returning  to  West  Africa. 
D.  A  Bremner  has  been  appointed  director  of  the 

British  Engmeers  Association,  and  will  be  the  chief 

organizing  and  executive  ofl'icer  of  the  association. Cecil  L  Bidd.  of  the  firm  of  Vivian,  Younger  & 
Bond,  has  been  made  a  K  B  E. 

E.  H.  BiiLMAN  has  resigned  the  management  of  the 
New  Kleinfontein  mine. 

Major  A    R.  Canning  is  leaving  for  Nigeria. 
Jerome   J.  Collins  is  engaged  on  construction 

work  for  the  Electro  Bleach  &  By  Products  Company, 
Limited,  at  Middlewich,  Cheshire. 

].  C.  Farrant,  London  representative  of  the  Bar- 
dinge  Conical  Mill  Company,  has  returned  to  England 
after  having  been  a  prisoner  of  war  in  Germany  for 
over  four  years. 
W  K  Eeldtmann  has  returned  from  a  periodical 

visit  to  the  mines  of  the  Ashanti  Goldfields  Corpora- 
tion, West  .Africa 

Captain  J.  G.  Foley,  who  was  with  the  Rayfield 
Company,  and  joined  the  Cameroons  force,  has  re- 

ceived the  Military  Cross,  with  a  bar. 

John  A.  P.  Gibb.  consulting  engineer  to  the  Anglo- 
French  Exploration  Company,  has  returned  to  South 
Africa. 

W    H.  GOODCHILD  is  leaving  for  Cuba. 
W.  L.  Honnold  is  here  from  New  York,  and  will 

in  future  reside  in  Paris. 
T.  J.  Jones  has  left  for  Russia. 
Captain  A  H.  Moreing,  son  of  C.  Algernon 

Moreing.  and  partner  in  the  firm  of  Bewick,  Moreing, 
&  Co.,  has  been  elected  Member  of  Parliament  for  the 
Buckrose  division  of  the  East  Riding  of  Yorkshire  as 
a  Coalition  Unionist.  He  scored  9,310,  against  La- 

bour 3.178,  and  Liberal  2,792.  He  was  on  the  West- 
ern front  throughout  the  war,  and  served  on  Sir 

Julian  Byngs  staff. 
John  W.  Moule  has  left  Great  Cobar  to  take  the 

position  of  assistant  manager  for  the  Burma  Corpora- tion at  Namm. 
C.  Hope  Nicolson  has  left  for  Nigeria. 
Lt.-Col.  p.  W.  Nissen  is  home  from  France. 

Major  H.  G.  Payne,  D.S  O.,  is  home  from  France. 
W.  Pellew-Harvey  has  left  for  Australia. 
G    B.  Reynolds  and  T.  Bruce  Marriott  have 

gone  to  British  Guiana  on  an  oil  investigation. 
William  Russell,  London  representative  of  the 

Dorr  Company,  has  left  on  a  short  visit  to  the  United 
States. 

F.  F.  Skurray  will  be  leaving  for  Nigeria  shortly. 
J.  E.  Snelus  is  returning  to  Nigeria. 
A.  B.  Snow  is  returning  to  Burma  from  the  United 

States. 
S.  J.  Speak  is  going  to  Rhodesia  this  month. 
E.  GVBBON  Spilsbury  has  been  appointed  to  repre- 

sent the  American  Institute  of  Mining  Engineers  at 
the  Engineering  Congress  in  Paris.  The  delegation 
from  the  United  States,  invited  by  the  French  Govern- 

ment, is  composed  of  members  of  the  four  national 
engineering  societies.  The  delegation  sailed  on  De- 

cember 5  and  expect  to  be  away  about  six  weeks. 
Dr.  a.  W.  Stickney  has  returned  to  London  from 

Cyprus. 

Norman  C.  Stines  was  in  London  for  a  few  days 
on  his  way  from  Russia  to  France. 
Aubrey  Straiian,  director  of  the  Geological  Sur- 

vey, has  been  created  a  K.B.E. 
\V.  E.  Thorne  is  here  from  the  United  States,  and 

expects  to  leave  for  Nigeria  shortly. 
E.  B.Thornhill  has  been  appointed  research  engi- 

neer for  the  Chino  Copper  Company,  New  Mexico. 

Palmer  Carter,  manager  of  the  Robinson  gold 
mine  on  the  R.ind,  died  suddenly  last  month. 
OSMER  B.  Ward,  lately  manager  of  the  Block  10 

mine.  Broken  Hill,  and  of  the  Misima  gold  mine,  died 
in  August  last.  He  took  his  A.R  S.M.  in  1897  and 
for  a  dozen  years  was  with  Besvick,  Moreing,  &  Co.  in 
West  Australia,  his  last  appointment  there  being 
manager  of  the  Lake  View  Consols, 

Shrr.man  H.  Boright  died  on  the  Lonely  mine. 
Rhodesia,  on  November  2,  of  influenza  complicated 
with  pneumonia.  He  was  born  in  Canada  in  1881, 
and  was  trained  at  McGill.  He  went  to  South  Africa 
in  1905,  where  he  was  engaged  continuously  in  mine 
management  up  to  the  time  of  his  death,  in  particular 
being  identified  with  the  development  of  the  Lonely 
Reef  Gold  Mining  Company  from  its  earliest  days. 
He  was  a  member  of  the  Executive  Committee  of  the 
Rhodesia  Chamber  of  Mines  and  was  one  of  the  most 
active  members  of  the  mining  community  of  Southern 
Rhodesia. 

Pierre  De  Peyster  Ricketts,  who  died  on  No- 
vember 20,  aged  70,  was  for  over  thirty  years  a  mem- 

ber of  the  teaching  stafl  of  the  Columbia  School  of 
Mines,  New  York.  He  was  a  partner  in  the  distin- 

guished firm  of  consulting  metallurgists,  Ricketts  & 
Banks.  Born  in  Brooklyn,  he  studied  at  Columbia, 
graduating  in  1871,  and  receiving  the  degree  of  Ph.D. 
five  years  later.  In  1885  he  was  appointed  professor 

of  assaying,  and  in  1913  professor  of  analytical  chem- 
istry and  assaying.  His  book,  "  Notes  on  Assaying." 

was  one  of  the  first  on  the  subject  published  in  Ameri- 
ca, and  it  was  widely  used  in  the  colleges  there. 

Ernest  Gordon  Sudlovv,  manager  of  the  Govern- 
ment Gold  Areas  mine  in  the  Far  East  Rand,  died  in 

September.  Mr.  Sudlow  was  born  in  Manchester 
thirty-four  years  ago,  and  his  early  death  has  cut  short 
a  most  promising  career.  He  went  to  South  Africa  in 
December,  1906.  after  completing  his  education  at  the 
Royal  School  of  Mines,  London,  of  which  he  was  an 
associate  He  commenced  his  mining  career  on  the 

New  Goch  mine  as  a  post-graduate  student,  and  sub- 
sequently, after  a  short  stay  in  Rhodesia,  he  accepted 

a  position  on  the  Brakpan.  After  many  years  on  this 

properly  in  its  developing  stages,  he  rose  to  the  posi- 
tion of  underground  manager,  and  left  in  1913  to  take 

up  the  position  of  assistant  manager  of  the  Consolida- 
ted Langlaagte  Mines.  In  September,  1915,  he  was 

transferred  to  a  similar  position  on  the  Govern- 
ment Gold  Mining  Areas,  and  in  January,  1917,  he 

was  appointed  general  manager. 
Charles  E,  Watson,  while  returning  on  the 

steamer  Princess  Sophia  from  a  visit  to  Alaska  on  busi- 
ness for  the  Mining  Corporation  of  Canada,  was  drown- 

ed when  that  ill-fated  vessel  foundered  off  the  Pacific 
Coast  in  Lynn  Canal,  on  October  25.  Mr.  Watson 
was  born  in  Cleveland,  Ohio,  on  February  6,  1880. 
After  graduating  at  the  School  of  Mines,  Columbia 
University,  as  a  mining  engineer  in  the  year  1902,  he 
went  to  Butte  and  worked  in  the  properties  of  the 
Amalgamated  Copper  Co.  for  a  couple  of  years,  and 
then  went  to  Africa.  He  spent  several  years  on  the 
Rand,  directing  underground  operations  at  some  of 
the  mines,  among  others  the  Simmer  &  Jack,  the  Rose 
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Deep,  and  others.  Returning  to  the  United  States, 
he  took  charge  of  properties  in  Arizona,  and  later  went 
to  Mexico  From  there  he  went  to  Cobalt  in  1908. 

where  he  was  employed  at  the  Nipissing,  and  later  be- 
came manager  of  the  Chambers-Ferland  mine.  From 

Cobalt  he  went  to  Porcupine  to  direct  the  development 
of  the  Dobie  and  also  of  the  Plenaurum  mines  From 

Porcupine  he  returned  to  Cobalt  to  assume  the  man- 
agement of  the  Townsite  mine  and,  after  the  amalgama- 

tion, became  manager  for  the  Mming  Corporation  of 
Canada.  Under  his  direction  the  company  grew  from 
a  comparatively  unimportant  concern  into  one  of  the 
largest  mining  companies  in  Canada. 

Dk.  Harry  P.  Corliss,  chemical  and  metallurgi- 
cal engineer  with  the  Metals  Recovery  Company,  died 

on  November  16,  at  the  age  of  thirty-two  years,  at  Ray, 
Arizona.  His  death  was  the  result  of  pneumonia  fol- 

lowing influenza.  In  1910  Dr.  Corliss  received  the 
degree  of  Bachelor  of  Science  m  Chemical  Engineering 
at  New  Hampshire  State  College.  He  then  continued 
his  studies  at  the  University  of  Toronto  for  two  years, 
specializing  in  physical  and  organic  chemistry.  At 
the  end  of  this  time  he  accepted  a  position  as  indus- 

trial fellow  in  the  Mellon  Institute  of  Industrial  Re- 
search. Pittsburgh.  In  1913  he  received  the  degree  of 

Doctor  of  Philosophy  at  the  University  of  Pittsburgh. 
Dr.  Corliss'  work  at  the  Mellon  Institute  extended 
over  a  period  of  6ve  years.  During  most  of  his  time 
he  was  engaged  in  research  upon  metallurgical  prob- 

lems. The  research  resulted  in  several  important  im- 
provements upon  the  flotation  process.  Perhaps  his 

most  notable  contribution  to  this  industry  was  his  dis- 
covery of  alpha-naphthylamine  as  a  flotaiion  agent. 

In  1917  he  accepted  a  position  with  the  Metals  Re- 
covery Company  in  order  to  initiate  the  large-scale 

application  of  his  discoveries.  In  this  work  he  was 
uniformly  successful  and  was  rapidly  making  for  him- 

self an  enviable  reputation  as  a  metallurgical  engineer 
when  death  called  him. 

The  Late  Lord  Forrest — The  Geographical 
Journal  for  December,  the  organ  of  the  Royal  Geo- 

graphical Society,  prints  the  following  appreciation  of 
the  late  Lord  Forrest  in  his  capacity  as  explorer  in  West 
Australia  :  Born  in  1847  in  the  Colony  with  which  his 
whole  life  was  associated,  John  Forrest  entered  the 
Survey  Department  of  Western  Australia,  and  when 
only  twenty-two  led  his  first  expedition  into  the  un- 

known interior.  It  was  sent  out  by  the  Government 
in  1869  for  the  purpose  of  testing  the  reports  of  natives 
that  remains  of  murdered  white  men  had  been  seen  in 

the  interior,  reports  which  it  was  suggested  might  re- 
fer to  members  of  the  lost  Leichardt  expedition.  No 

trace  of  such  remains  was  discovered,  but  in  pushing 

east  to  122°  50'  E.  long,  some  good  country  was  met 
with,  though  the  larger  part  was  useless  scrub-covered 
land  with  extensive  salt  marshes.  Lake  Barlee  and 
others.  In  1870  Governor  Weld  commissioned  Mr. 
Forrest  to  organize  an  expedition  from  West  to  South 
Australia,  through  the  country  at  the  head  of  the  Great 
Australian  Bight,  known  only  in  the  immediate  neigh- 

bourhood of  the  coast  through  the  painful  experiences 
of  Governor  Eyre  during  his  great  journey  through 
this  region  in  the  reverse  direction.  Profiting  by 

Eyre's  map  and  descriptions  the  expedition  was  suc- 
cessful, Adelaide  being  reached  without  mishap  in 

five  months.  A  good  deal  of  new  country  was  ex- 
amined, and  important  results  ensued  in  the  settle- 

ment of  the  Eucla  district,  and  the  construction  of  a 

telegraph  line  connecting  Western  Australia  with  Ade- 
laide and  so  with  the  general  telegraph  system  of  the 

world.    But  the  whole  western  interior  of  Australia 

from  the  outskirts  of  settlement  in  the  west  to  the  tele- 
graph line  in  the  centre  was  still  quite  unknown,  and 

a  new  task  awaited  Forrest  in  carrying  a  line  from 
west  to  east  across  the  heart  of  this  area,  by  which 
feat,  in  conjunction  with  the  journeys  of  Warburton 
and  Giles,  a  knowledge  of  its  true  character  was  gain- 

ed for  the  first  time.  Forrest's  new  expedition  set  out 
early  in  1874.  just  after  the  news  of  Warburton's  suc- 

cess in  reaching  the  west  coast  from  the  telegraph  line 
had  been  received.  The  experiences  of  Warburton. 
who,  provided  though  he  was  with  camels,  had  only 
got  through  the  desolate  wilderness  after  the  most 
arduous  and  harassing  struggle,  were  not  encouraging, 
but  there  was  a  hope  that  in  a  more  southerly  latitude 
the  conditions  might  be  more  favourable.  Pushing  in- 

land by  way  of  the  Murchison  the  party  found  travel- 
ling easy  and  pleasant  until  the  watershed  was  reached 

in  about  120°  E.  Thenceforward  the  difficulties  sur- 
passed all  expectation,  the  travellers  entering  a  spini- 

fex  desert  which  extended  with  hardly  a  break  for  600 
miles.  The  country  was  wretched  beyond  belief,  and 
for  week  after  week  its  fearful  monotony  was  but 
rarely  broken  by  grassy  valleys  of  small  extent.  One 

oasis  was  found  at  Weld  Spring,  in  long.  121°  21'  E., 
which  offered  a  pleasant  halting-place,  and  at  last  by 
the  middle  of  August  the  hilly  country  already  reached 
by  Gosse  and  Giles  from  the  east  was  sighted,  and  in 
spite  of  further  difficulties  from  the  unusual  drought 
the  Peake  Telegraph  Station  was  gained  on  September 
30  The  total  distance  travelled,  mostly  on  foot,  was 
2,000  miles.  In  presenting  the  Patrons  Medal  of  the 
Royal  Geographical  Society  to  the  explorer  in  1876 
the  President  expressed  the  opinion  that,  since  Mac- 
douall  Stuart's  traverse  of  Australia  from  south  to 
north  in  1860,  no  journev  of  the  same  magnitude  and 
difficulty  had  been  accomplished  as  that  of  John  For- 

rest and  his  party,  and  never  had  a  more  conscientious 
and  exhaustive  survey  of  the  route  traversed  been  exe- 
cuted. 

TRADE   PARAGRAPHS 
Sandvcroft.  Limited,  have  moved  their  London 

address  from  9.  Queen  Street  Place,  to  4,  Broad  Street 
Place,  EC  2.  Their  temporary  telephone  number  is 
London  Wall  7144. 

Hans  Renold,  Ltd  ,  of  Didsbury,  Manchester, 

have  issued  a  pamphlet  entitled  "Notes  on  the  Selec- 
tion of  Chain  Gear."  This  method  of  transmitting 

power,  as  an  alternative  to  rope  and  leather-belt  driv- 
ing, is  not  sufficientiv  known  among  mining  engineers, 

and  it  would  be  well  if  they  sent  for  the  pamphlet. 
Edgar  Allen  &  Co  .  Ltd.,  of  Sheffield,  send  us 

their  new  catalogue  relating  to  motor  car  and  aircraft 
steels.  Although  these  steels  are  primarily  intended 
for  the  two  purposes  mentioned,  they  already  have  a 
far  wider  interest  and,  in  the  future,  will,  no  doubt,  be 
applied  very  largely  to  general  engineering  practice, 
where  strength  has  to  be  combined  with  light  weight. 
In  this  catalogue  is  included  a  great  deal  of  data  of 
interest  to  designers  and  manufacturers,  thus  making 
the  booklet  of  constant  service  as  a  work  of  reference. 

The  Meyer  Dry  Concentrator  — The  National 
Milling  &  Refining  Co..  of  Canton.  Ohio,  send  us  a 
pamphlet  describing  their  dry  concentrator  intended 
for  application  to  sulphide  ores.  The  ore  is  first  sized 
on  an  inclined,  travelling,  screenless  sizer,  and  each 
size  is  sent  to  an  inclined  rotating  cylinder.  Fans  ex- 

haust the  air  in  the  cylinders,  causing  strong  currents 
against  the  ore.  By  this  means  the  lighter  gangue 
matter  is  drawn  over  the  tops  of  the  cylinders,  while 
the  heavier  sulphides  are  discharged  from  the  bottom. 
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The  American  Zinc,  Lead.  &  Smelting  Co  ,  of 
St.  Louis  and  New  York,  send  us  a  booklet  givinj>  in- 

formation relating  to  tiieir  zinc  oxide  pigments.  The 
company  commenced  this  manufaciure  in  1917  at  their 
spelter  and  acid  plant  at  Hillsboro,  Illinois.  The 
trade  name  of  the  brands  is  "  .Xzo,"  and  the  pigments 
are  made  in  three  grades  The  first  is  99  2  to  998% 
zinc  oxide  ;  the  second  94  to  96%,  with  3  to  6%  lead 
sulphate;  and  the  third  89  to  91%.  with  8  to  10%  lead 
sulphate.  The  booklet  specifies  the  quality,  charac- 

teristics, and  uses  of  the  three  grades.  A  great  deal 
of  information  useful  to  the  makers  and  users  of  paints 

is  given  in  the  booklet,  relating  to  the  analysis  of  pig- 
ments, the  tinting  and  oil  absorption  of  pigments,  mix- 

ing, grinding,  thinning,  characteristics  of  oils,  var- 
nishes, resins,  etc. 

Dick,  Kerr  and  Co.,  Limited,  of  Preston,  and  Lon- 
don, have  recently  received  an  order  for  two  5,000- 

kilowati  turbo-alternator  sets  and  condensing  plants 
for  the  Union  Miniere  du  Haut  Katanga  The  tur- 

bines will  be  of  the  Willans-Zoelly  type,  and  will  oper- 
ate on  steam  at  H5  lb.  per  square  inch  pressure.  They 

are  to  carry  an  overload  of  6.250  kilowatts  for  two 
hours.  The  condensing  plants,  which  are  to  maintain 
a  vacuum  of  28  in.  with  a  barometer  of  30  in.,  are  each 
designed  lo  deal  with  66.0001b.  of  exhaust  steam  per 
hour,  and  have  10,000  square  feet  of  cooling  surface. 
The  turbines  will  be  coupled  to  Siemens  alternators 
designed  for  a  normal  output  of  5.000  kilowatts  at  0  9 
power  factor  (5,560  kilovolt-amperes)  when  supplying 
three  phase  current  at  50  cycles  and  6.600  volts  pres- 

sure, and  are  to  be  capable  of  carrying  overloads  of 
25%  for  two  hours,  or  50%  momentarily.  The  venti- 

lating air  for  these  machines  will  be  filtered  in  dry  air 

filters  of  the  Premier  Cooler  Company's  make  The 
machines  will  each  be  fitted  with  a  direct  coupled  110- 
volt  exciter  of  the  overhung  type,  and  will  operate  in 
conjunction  with  an  automatic  voltage  regulator.  The 
firm  of  Dick,  Kerr  &  Co.  has  recently  been  amalga- 

mated with  others  to  form  the  English  Electric 
Company,  Limited. 
The  Denver  Engineering  Works  Company. — 

Since  Mr.  H.  W.  Hardinge,  of  the  Hardinge  Conical 
Mill  Company,  acquired  a  considerable  interest  in  this 
company,  some  changes  have  been  made  in  the  ad- 

ministration. Mr.  R  B.  T.  Kiliani,  secretary  and 
treasurer  of  the  Hardinge  company,  has  been  elected 
vice-president  and  treasurer  of  the  Denver  company, 
and  is  a  director  of  that  company.  He  will  be  located 
in  the  office  of  the  Hardinge  company,  First  National 
Bank  Building,  Denver,  Mr.  V.  A.  Stout,  sales  engi- 

neer, has  removed  his  office  from  San  Francisco,  and 
will  be  in  charge  of  the  Salt  Lake  office  of  the  Hard- 

inge companv.  With  him  will  be  associated  Mr.  W. 
L.  Penick,  who  was  formerly  with  the  Granbv  Con- 

solidated Mining  &  Smelling  Company,  of  Anyox, 
B.C.  Mr  Penick  has  been  acting  as  sales  engineer  for 
the  Hardinge  company  for  several  months  and  has 
been  very  successful.  Mr.  Stout  recenilv  succeeded 
in  obtaining  an  order  from  the  Santa  Gertrudis  Com- 

pany in  direct  competition  with  several  other  manu- 
facturers. Mr.  Lewis  Searing  has  resigned  as  vice- 

president  of  the  Denver  company  lo  go  east,  and  his 
position  has  been  filled  by  Mr.  W.  W  Torrence, 
formerly  with  the  General  Electric  Company  in  Den- 

ver. Mr.  Alfred  Tellam,  formcrlv  metallurgical  engi- 
neer and  superintendent  at  the  plant  of  the  Ridder 

Mining  Company  of  Siberia,  is  in  charge  of  the  engi- 
neering work  connected  with  the  sale  of  milling  equip- 
ment. Mr.  Kiliani  will  handle  all  the  sales  business 

for  the  Denver  compiny  in  so  far  as  it  relates  to  mill- 
ing equipment. 

The  Cambridge  Scientific  Instrument  Co., 
Ltd  ,  of  Cambridge,  send  us  a  pamphlet  describing 
their  electrical  distance  thermometers.  Theseare  suit- 
abl;  for  the  measurement  of  all  temperatures  from 

minus  300"  to  plus  1, 000°  K.,  and  may  be  read  at  selected 
positions  any  desired  distance  from  the  source  of  heat. 
In  po«er  plants,  heating  and  ventilating  schemes, 
chemical  works,  explosive  factories,  etc.,  it  is  frequently 
a  great  advantage  to  read  from  a  single  instrument  the 
temperatures  in  various  parts  of  the  building  or  plant. 
The  convenience  of  a  centralized  scheme  of  this  kind 
is  at  once  apparent  where  a  number  of  temperature 
readings  have  lo  be  obst-rved  in  different  and  often  in- 

accessible positions.  Regardless  of  the  distance  be- 
tiveen  tlie  thermometer  and  the  instrument  the  accur- 

acy of  the  readings  can  be  confidently  relied  on,  while 
on  account  of  the  thermometers  being  constructed  en- 

tirely of  metal  and  also  strongly  armoured,  breakages 
are  rare  and  the  maintenance  charges  practically  nil. 

Consequently,  incteased  control  and  resultant  effici- 
ency are  obtained.  The  principle  upon  which  these 

thermometers  are  based  depends  on  the  fact  that  the 
electrical  resistance  of  a  platinum  wire  changes  with 
its  temperature  according  to  a  well  known  law.  The 
resistance  of  the  thermometer  wire  is  compared  with 
known  resistances,  which  are  arranged  to  form  a 
Wheatstone  bridge  in  the  indicator  case.  Any  altera- 

tion in  the  resi^tan^  of  the  platinum  coil  causes  a  de- 
flection of  the  galvanometer  needle  over  a  scale  directly 

calibrated  m  temperature.  A  two  or  four-volt  accumu- 
lator is  used  to  work  the  system  according  to  the  range 

required,  and  as  the  electrical  energv  consumed  is  ex- 
ceedingly small,  the  accumulators  only  need  re-charg- 

ing at  long  intervals.  The  company  have  recently 
supplied  a  large  distance  thermometer  outfit  compris- 

ing a  4  point  recorder,  two  30  point  indicating  switch- 
boards, two  20  point  indicating  switchboards,  and  the 

necessary  resistance  thermomefrs,  to  the  St.  John 
Del  Rev  Mining  Co  ,  Brazil.  This  outfit  is  being  used 
for  taking  temperatures  in  a  refrigerating  plant  used 
in  connection  with  the  ventilating  svstem  of  the  mine. 
The  British  Thomson- Houston  Co.,  Ld  ,  of 

Rugby,  have  recently  designed  a  turbo-blower  set  for 
blast  furnaces,  which  can  be  driven  either  electrically 
or  by  s-eam-tiirbine,  the  oliject  being  to  provide  against 
anv  possible  inlerrupiion  to  the  supply  of  air.  The 
unit  consists  essentially  of  a  synchronous  motor  driv- 

ing the  blower,  this  motor  being  operated  in  addition 
as  a  power  factor  adjuster  on  a  3,000  volt  50  cycle  sup- 

ply. .\  turbine  of  the  Curtis  type  is  also  included,  to 
provide  against  failure  of  current  to,  or  breakdown  of, 
the  synchronous  motor.  The  fact  that  maintenance 
of  a  continuous  blast  is  essential  made  it  necessary  to 
provide  clutches,  between  the  synchronous  motor  and 
the  blov.er.  and  between  the  turbine  and  the  blower, 
of  a  type  that  would  be  self-engaging  and  disengaging 
(while  running)  in  case  of  failure  of  current  or  break- 

down of  the  driving  motor,  so  that  the  turbine  could 
be  clutched  to  the  blower  shaft  in  order  to  carry  on 
the  drive  in  place  of  the  motor.  Moreover,  such  a 
change  over  of  the  driving  medium  can  take  place  auto- 

matically in  the  absence  of  attendants  from  the  engine- 
room.  In  vie  y  of  the  fact  that  the  normal  speed  of 
operation  of  the  set  when  driven  by  the  synchronous 
motor  is  3.000  r.p.m.,  and  that  the  changeover  from 
synchronous  motor  drive  to  turbine  drive  must  take 
place  while  running,  it  is  obvious  that  the  design  of 
the  clutches  to  meet  these  conditions  required  a  con- 

siderable amount  of  atieniion.  There  are  numerous 

existing  clutches  of  the  friction-operated  type  which 
will  meet  the  conditions  of  engas;ement,  but  the  ques- 

tion of  disengagement  automatically,  and  particularly 
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at  high  speeds  of  rotation,  is  a  condition  that  cannot 
be  met  by  a  friction  clutch  of  the  ordinary  type.  It  is 
claimed,  however,  that  these  conditions  have  been  suc- 

cessfully met  in  the  design  of  the  clutch  which  has  been 
evolved  for  the  driving  of  this  unit  For  starting  up 
the  turbine  in  case  of  a  failure  of  current  or  breakdown 

of  the  motor,  there  is  provided  on  the  turbine  steam- 
supply  main  a  special  balanced  valve,  the  opening  or 
closing  of  which  is  controlled  by  the  delivery  air  pres- 

sure of  the  blower.  Under  normal  conditions,  the 
blower  is  driven  by  the  synchronous  motor,  which  at 
the  same  time  is  operated  as  a  power-factor  adjuster 
on  the  supply  system.  In  running  the  set  up,  the  syn- 

chronous motor  is  started  as  a  squirrel-cage  induction 
motor,  the  clutch  between  the  motor  and  blower  en- 

gaging as  soon  as  the  synchronous-motor  rotor  com- 
mences lo  revolve.  When  the  motor  reaches  practi- 

cally synchronous  speed,  it  is  paralleled  by  closing  the 
field  switch  of  the  motor  rotor  circuit,  and  then  oper- 

ates as  a  synchronous  motor  with  all  the  attributes  of 
a  power  factor  adjusier.  The  delivery  air  pressure  of 
the  blower  holds  the  starting  valve  for  the  turbine 
closed,  so  that  the  turbine  cannot  run  under  normal 
conditions  of  operation.  If  failure  of  current  supply 
to  the  motor,  or  a  breakdown,  should  occur  at  any 
time,  the  set  commences  to  slow  down  in  speed  with  a 
consequent  fall  in  air  delivery  pressure ;  the  starting 
valve  on  the  turbine  then  opens  up,  running  the  turbine 
up  to  speed,  and  at  the  same  time  the  clutch  between 
the  turbine  and  blower  engages  itself  as  soon  as  the 
turbine  and  blower  shafts  reach  the  same  speed.  This 
occurs  with  a  small  drop  in  air  pressure.  The  blower 
is  then  driven  by  the  turbine,  and  the  synchronous 
motor  rotor  automatically  disengages  itself  and  comes 
to  rest.  Owing  to  the  type  of  friction  clutch  provided, 
the  change  over  from  motor  drive  to  turbine  drive 
takes  place  without  shock  ;  in  fact,  it  is  said  to  be  al- 

most impossible  to  detect  the  moment  of  engagement, 
although  the  speeding  up  of  the  turbine  is  extremely 
rapid,  as  also  is  the  deceleration  of  the  blower  shaft. 

METAL   MARKETS 
Copper. — The  month  just  past  has  been  the  most 

interesting,  because  the  most  eventful,  in  the  copper 
market  for  a  very  long  lime  past  By  reason  of  its 
great  importance  as  a  war  metal,  copper  has  of  neces- 

sity been  under  very  close  control  during  the  past  few 
years,  and  as  a  natural  result  the  market  as  such  had 
really  ceased  toe-xist.  Official  prices  were  the  basis  of 
transactions,  dealings  were  only  carried  on  under 
official  auspices,  and  although  closing  prices  of  stan- 

dard were  quoted  daily,  the  maiket  for  this  commodity 

was  in  reality  entirely  suspended  on  'Change  How- ever, with  the  welcome  cessation  of  hostilities  in  the 
world-%var,  a  new  era  was  at  once  looked  for,  or  rather 
a  resumption  of  the  old,  and  almost  forgotten,  prac- 

tices of  peace-time.  Metal  dealers  whose  business  had 
been  sadly  curtailed  by  the  exigencies  of  war,  naturally 
eagerly  anticipated  a  reiurn  of  normal  trading  and 
warmly  welcomed  the  announcement  made  about  the 
middle  of  December  of  the  suspension  of  the  control- 

ling orders  in  regard  to  copper  This  in  effect  left  the 
market  free  and  entirely  to  its  own  resources.  In  mak- 

ing the  intimation  the  Government  at  the  same  time 
published  particulars  of  the  stocks  held  by  the  Minis- 

ter of  Munitions  in  this  country  on  December  1.  In 
the  case  of  copper  these  amounted  to  27.530  tons. 
The  policv  of  the  authorities  in  taking  the  trade  into 
its  confidence  on  this  point  can  only  be  commended, 
removing  as  it  does  apprehensions  regarding  what  the 

unknown  stocks  might  be.  It  is  further  intended  to 
publish  at  monthly  intervals  the  stocks  held  on  the 
first  of  each  month .  The  figures  mentioned,  of  course, 
do  not  include  old  metal  and  scrap,  and  it  is  under- 

stood that  large  quantities  of  scrap,  mainly  brass,  are 
also  in  existence. 

The  immediate  effect  of  the  release  of  the  metal  from 
control  was  the  reopening  of  the  standard  market,  and 
tentative  attempts  were  made  to  start  dealings  again. 
As  was  to  be  expected,  ideas  of  buyers  and  sellers  were 
at  first  pretty  wide  apart,  but  the  general  effect  was  to 
reduce  values.  These  subsequently  recovered  some- 

what, the  first  transaction  being  at  ̂ 100  three  months, 
but  the  value  of  that  position  has  since  declined  again. 
Refined  copper  was  slower  to  feel  the  effects  of  the  new 
conditions,  but  it  also  later  eased  off.  Business  in 
this  grade  of  the  metal  is  slow  to  develop,  partly  doubt- 

less owing  to  the  fact  that  a  little  time  is  required  to 
get  industries  turned  from  a  war  to  a  peace  footing. 
In  addition,  the  holiday  period  is  always  a  deterrent  to 
business.  Apart  from  that,  however,  there  was  natur- 

ally a  slight  lack  of  confidence  in  the  future  of  prices. 
This  was  doubtless  ow  ing  to  the  position  in  the  United 
Slates  The  official  price  in  that  country  continued 
to  rule  at  26  cents,  but  in  spite  of  this,  transactions 
were  reported  to  have  taken  place  as  low  as  19  cents. 
Probably  this  was  largely  due  to  smaller  producers 
cutting  prices,  but  there  was  evidently  a  feeling  of  un- 

easiness due  to  the  cessation  of  war  demands,  while  at 
the  same  time  output  was  on  a  large  scale.  There 
since  appears  to  be  rather  a  firmer  feeling  there,  and 
as  price  control  finishes  with  the  end  of  the  year,  the 
market  will  be  left  to  establish  itself  on  the  basis  of 
its  intrinsic  merits. 

Copper  ores  containing  from  15%  to  25%  copper 
are  valued  for  around  22s.  to  24s.  per  unit  according 
to  quality.     The  demand  is  good. 

Average  prices  of  cash  standard  copper  :  Decem- 
ber 1918,  ;fll6.  5s.  ;  November  1918,  /122  5s  ;  De- 

cember 1917,  ̂ 110.  5s  :  November  1917.  ;f  110   5s. 
Our  imports  for  January  to  November  were  191,737 

tons,  including  125,645  tons  from  the  United  States, 
against  123,511  tons  (65,091  tons  from  the  United 
States)  the  y*ar  before. 

Tin. — The  market  for  this  metal  has,  during  the 
past  month,  like  that  of  copper,  been  signalized  by  the 
suspension  of  ihe  controlling  orders.  Of  course,  the 
restrictionsin  regard  to  this  metal  were  never  of  so  close 
a  nature  as  those  applying  to  some  of  the  other  metals. 
Tin  is  not,  for  example,  quite  so  important  from  the 
war  point  of  view  as  copper  and  lead,  and  indeed  it 
was  not  until  comparatively  late  in  the  war  period  that 
it  was  found  necessary  to  bring  it  under  control.  Even 
when  this  was  done  the  market  for  tin  on  the  Metal 
Exchange  still  remained  open,  dealings,  however, 
being  carried  on  under  supervision,  while  users  were 
rationed.  Therefore,  the  suspension  of  controlling 
orders  in  regard  to  this  article  was  perhaps  not  quite 
so  far-reaching  an  event  as  in  the  case  of  copper. 
Nevertheless,  the  withdrawal  of  restrictions  was  re- 

ceived with  gratification.  Thegeneral  tendency  of  prices 
throughout  the  month  has  been  downward.  At  the 
end  of  November  the  value  of  cash  tin  was  ̂ 285, 
while  immediately  at  the  beginning  of  December  ;^10 
was  knocked  off  this  figure,  and  by  December  19  the 
price  had  reached  ;f254.  A  reaction  ensued  to  /266, 
but  subsequentiv  values  came  down  to  .^235.  10s.  cash 
and  /229.  10s.  three  months. 

Business  in  tin  in  the  open  market  has  undergone  a 
considerable  expansion  during  the  past  few  weeks,  and 
with  the  possibility  of  an  early  re-appearance  of  sta- 

tistics, and  with  particulars  available  once  more  as  to 
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SlLVO 
COPI>ER 

LEAC 

Standard  Cash Standard  (3  mos. 
Electrolytic 

Best  Selected 

Soft  Foreign 

Dec. 

d. 

C    s.    d. I    s. d 

£    s. 
d.          C    S. 

d. 

c J d.       c 

s. 
d. 

£ s.    d.       £ 

s. 

d. 

f    s.    d.        £    s.    d. 
12 48A Ill  10    0  to 

112  10 0 Ill   10 Oto  112  10 0 

us 
b 0  to    123 6 0 U3 

0    0  to  121 
6 0 10  10    0  to  39  10    0 

13 
111   10    0   to 112  10 0 HI   10 Olo  112  10 0 

125 

0 0   to   123 0 0 123 0    Olo  121 0 0 40  10    0  10  3)  10    0 

16 

48^ 

111   10    0  to 112  10 0 HI   10 Olo  112   10 0 U5 0 
0  to    123 

0 0 

123 

0    Oto  121 0 C 
•to  10    0  to  39  10    0 

17 
48A 111   10    0   to 112  10 0 HI   10 Oto  112  10 0 125 0 0   to   123 0 0 123 

0    Oto  121 
0 0 40  10    0  to  39  10    0 

18 485i 
485 
48i3l 

100'  0    0   to 101*  0 
0 80'  0 

0  to    90'  0 
0 1'5 0 0  to   123 0 0 

U3 

0    Oto  121 0 0 40  10    0  to  39  10    0 

19 111    10    0   to 112  10 0 95    0 0  to  105    0 0 125 0 0  to    123 0 0 

123 

0    Oto  121 0 0 40  10    0  to  .39  10    0 

20 111   10    0   to 112  10 0 95    0 Oto  105     0 0 

125 

0 
0   to    123 

0 0 123 0    Olo  121 0 0 
40  10    0  lo  39  10    0 

23 
4861 111   10    0  to 112  10 0 

99  10 Oto  100  10 0 

122 

0 
0   to   120 

0 0 

123 

0    Oto  121 0 0 40  10    0  to  39  10    0 

24 

485 
111   10    0   to 112  10 0 

99  10 Oto  IPO  10 0 

122 

0 0   to   120 
8 0 

120 

0    Oto  lis 
0 0 40  10    0  to  39  10    0 

30 
48« 

48rt 
111   10    0   to 112  10 0 85    0 Oto    86    0 0 

122 

0 
0   to   120 

0 0 

120 

0    010  118 0 0 
40  10    0  to  39  10    0 

31 
111   10    0  to 

112  10 
0 87  10 0  to    88  10 0 

122 

0 
0  to    120 

0 0 

120 

0    Oto  118 0 0 
40  10    0  to  39  10    0 

Ian. 
2 

48^< 
111  10    0   to 112  10 0 87  10 0  to    »S  10 0 122 0 0   to   120 0 0 

120 

0    Oto  118 0 0 40    0    0  to  35    0    0 

3 4SIJ 111  10    0   to 
112  10 0 88    0 0  to   a9    0 0 

122 

0 0   to    120 0 0 

118 

0    Oto  116 0 0 40    0    0  to  35    0    0 

6 
481^1 

91     0    0   to 93    0 0 86    0 0  to    88    0 0 0 
0  to   112 

0 0 118 0    Oto  116 0 0 40    0    0  to  35    0    0 

7 

48^ 

93    0    0   to 96    0 0 86    0 0  to    88    0 0 105 0 0   to    103 0 0 

103 

0    0  to  101 0 0 40    0    0  10  35    0    0 

8 
48A 

95    0    0   to 
96    0 0 87    0 0  to    88    0 0 105 0 0  to    103 0 0 103 0    Olo  101 0 0 40    0    0  to  35    0    0 

9 

48% 

93    0    0   to 96    0 0 85    0 0  to    86    0 0 

105 

0 0  to    103 0 0 

103 

0    Oto  101 0 0 40    0    0  to  33    0    0 
•  Nominal 

values  ruling  in  the  East,  the  market  is  once  more 
assuming  something  like  its  normal  appearance.  A 
moderate  consuming  trade  is  moving,  but  in  this  there 
is  room  lor  improvement,  tinplate  works,  while  finding 
a  good  demand  for  their  product,  being  handicapped 
by  lack  of  labour.  As  men  get  released  from  the 
forces,  however,  this  dilficulty  should  rectify  itself. 

As  regards  America,  the  whole  position  there  is 
somewhat  peculiar.  Under  the  Inter-Allied  Tin  Con- 

trol, the  United  States  made  claim  to  a  pretty  large 
proportion  of  the  available  supplies.  In  doing  so,  it 
almost  appears  that  she  has  overestimated  her  re- 

quirements, or  perhaps  under  estimated  the  stocks  al- 
ready in  that  country.  At  all  events  an  official  price 

has  been  fixed  there  at  about  the  parity  of  ;^340  per 
ton,  and  it  is  believed  in  some  quarters  that  this  5g- 
ure — much  above  the  value  ruling  here — has  been 
fixed  to  enable  the  stocks  now  held  in  the  United 

States  to  be  liquidated.  These  are  thought  to  be  con- 
siderable, so  that  country  can  hardly  be  expected  to 

be  a  customer  in  this  market  yet  awhile.  Values  in 
the  Straits  Settlements  at  first  showed  resistance,  and 
were  maintained  rather  above  London  parity.  Lat- 

terly, however,  weakness  set  in  and  a  sharp  decline 
took  place. 
Average  prices  of  cash  standard  tin :  December 

1918,  £267.  14s.  3d.  ;  November  1918,  £in.  7s.  7Sd.  ; 
December  1917,^298.  10s.  3d. ;  Novemberl917,  ;f275. 
2s.  lOd. 

Our  imports  for  January  to  November  were  11.750 
tons,  against  25.624  tons  in  1917. 

Spelter. — The  controlling  orders  in  regard  to  this 
metal  were  also  suspended  during  the  past  month,  and 
the  market  was  left  free  to  develop  itself.  At  the  same 
time  the  stocks  held  by  the  Ministry  of  Munitions  in 
this  country  as  at  December  1  were  also  published. 
These  amount  to  18,678  tons  of  (;.0  B,.  and  6,5-14 
tons  of  refined.  On  the  withdrawal  of  control  some 

efforts  were  made  to  re-establish  dealings  on  'Change, 
but  the  market  has  remained  steady  at  /56  to  /52.  A 
moderate  demand  has  been  experienced,  but  as  gal- 
vanizers  are  getting  their  baths  going  again,  it  expect- 

ed that  a  good  inquiry  will  eventually  come  along,  par- 
ticularly as  there  seems  room  for  an  excellent  demand 

for  the  product  of  the  galvanizing  works.  The  Ameri- 
can market  has  been  weak,  evidently  chiefly  on  the 

cessation  of  the  war  demand,  and  values  there  of  spot 
metal  have  declined  during  the  month  from  840  cents 

to  8  cents.  It  is  stated,  however,  that  values  ruling 
there  are  below  cost  of  production,  so  that  the  falling 
tendency  cannot  be  expected  to  continue  indefinitely. 

Average  prices  for  good  ordinary  brands  :  Decem- 
ber 1918,  /54  :  November  1918,  £i2.  7s.  7jd.  ;  De- 

cember 1917,  £51  ;   November  1917.  £b2. 
Our  imports  for  January-November  were  58,315 

tons,  compared  with  68.051  tons  in  1916. 
Zinc  Dust.— Australian  (88  to  92%)  ;f  105  to  £W1 

per  ton  ;   English  (70  to  75%)  /90  ton. 
Lead. — This  was  another  of  the  metals  which  has 

enjoyed  release  from  the  controlling  orders  during 
the  past  month,  and  efforts  have  been  made  to  estab- 

lish dealings  on  the  Metal  Exchangeagainin  thisarticle 
also.  So  far  any  effect  on  prices  has  not  been  appar- 

ent, however,  values  having  remained  steady  with  the 
official  price  unchanged  at  /40  10s.  to  /39.  10s  net. 
While  making  the  announcement  in  regard  to  suspen- 

sion of  controlling  orders  the  Government  also  stated 
that  the  stocks  held  by  the  Ministry  of  Munitions  in 
this  country  on  December  1  of  soft  pig-lead  were 
49,111  tons.  This  quantity  is  not  considered  by  any 
means  heavy  as  a  surplus  stock.  There  is,  however, 
obviously  enough  to  go  round.  A  good  demand  is  an- 

ticipated for  manufactured  lead,  and  inquiries  for  ex- 
port have  already  been  seen  in  the  market,  not  to  men- 
tion inquiries  for  export  of  pig-lead  itself. 

The  American  market  has  been  weak,  the  Trust 

price  having  been  reduced  to  6  cents,  while  there  ap- 
pear to  be  sellers  at  even  less.  Bids  have  been  solic- 
ited from  this  side,  but  no  reports  are  current  of  any 

business  having  been  effected.  Japan  was  also  at  one 
time  reported  to  be  a  seller,  presumably  of  Australian 
lead,  in  which  she  apparently  was  overbought. 

Our  total  imports  for  January  to  November  were 
194,081  tons,  against  133,609  tons  in  1917. 

Average  net  prices  for  soft  foreign  lead  :  December 
1918,  £w.  November  1918,  /31.  12s.  4jd.  ;  Decem- 

ber 1917,  .^30  gross;   November  1917,  ;f  30  gross. 
Antimony. — This  market  has  not  been  interesting 

during  the  past  month  While  the  official  price  of 
British  regulus  was  quoted  at  /80,  foreign  material  in 
warehouse  luled  at  considerably  less  money,  and 
could  doubtless  be  bought  in  the  neighbourhood  of 
£(>0.  Buyers  have  been  shy,  however,  and  there  ap- 

pears to  have  been  little  trade  moving.  It  is  reported 
that  the  Government  stocks  amount  to  3.300  tons, 
which  under  peace  conditions  it  will  lake  some  time 
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PRICES  OF  CHEMICALS        January  6 

to  use  up.  Toward  the  end  of  the  month  the  official 
price  of  British  regulus  was  reduced  to  /55. 

Arsenic  (While). — This  maiket  has  been  flat  and 
latest  prices  are  around  ,^90  to  ;f93. 

Bismuth. — 12s.  6d.  nominal  per  lb. 
Cadmium. — 8s.  to  9s.  per  lb 
Aluminium  — /200per  ton  d/d  to  home  consumers. 
Nickel  continues  at  /  195  for  the  home  trade. 

Platinum. — New  400s.  per  oz.  ;  old  340s.  per  oz. 
Palladium. — 500s.  per  oz.  nominal. 
Quicksilver. — Export  pricesareabout /20  to /21. 
Selenium. — ISs.  to  20s.  per  oz. 
Tellurium. — 90s.  to  105s   per  oz. 
Sulphate  of  Copper  continues  at  about  /60 

net  f  o  b  for  export,  and  /52  for  home  trade.  The 
market  is  idle. 
Manganese  Ore. — Indian  ores  are  still  nominal  at 

3s.  6d.  to  3s.  7d.  per  unit  c  if.  U.K. 
Wolfram  Ore. — 65%  WO3  is  quoted  officially  at 

60s.  per  unit  for  Empire  material,  which  suffices  for  all 
requirements  ;  the  official  figure  for  ferro-tungsten  is 
6s.  2Jd.  for  low  carbon  75 ?i  to  85%. 
Molybdenite  remains  officially  105s.  per  unit  for 

85%  M0S2  for  Empire  material,  which  suffices  our 
needs;  ferro-molybdenum  15s.  per  lb.  for  70-80%. 

Silver. — The  price  here  continues  at  48i'id.  per 
oz.  for  bars,  with  the  American  quotation  at  glOlj. 

Cobalt  Metal. — 12s   6d.  to  13s   per  lb. 
Cobalt  Oxide. — 7s   to  7s.  9d.  per  lb. 
Corundum.— 90%,  /22  to  £24  per  ton  c.i.f. 
Graphite. — 80%,  /50  per  tone  if. 
Iron  and  Steel. — These  markets  have,  of  course, 

been  very  much  under  control  during  the  war  period. 
However,  during  the  past  month  some  signs  of  emanci- 

pation have  been  seen.  The  position  in  regard  to  these 
metals  has  been  considerably  more  complicated  than 
in  the  case  of  others,  the  subsidies  ruling  during  the 
war  making  a  return  to  old  conditions  more  difficult. 
Amended  prices  for  home  and  export  have  been  com- 

piled. Subsidies  on  steel  will  be  withdrawn  at  the 
end  of  January,  and  those  on  pig  iron  at  the  end  of 
Aoril.  Meantime,  steel-works  are  busy  on  shipbuild- 

ing and  constructional  material,  while  good  inquiry 
has  been  in  evidence  for  rails.  In  pig  iron  a  good  de- 

mand is  experienced  from  the  home  trade,  as  well  as 
for  export.  Certain  shipments  have  been  permitted 
for  the  .\llies,  but  owing  to  inadequacy  of  ihe  output 
those  to  neutrals  cannot  be  allowed  at  present. 

20 

34 
50 

125 

Alum     per  ton 
Alumina.  Sulphate  of   
Ammonia.  Anhydrous      per  lb. 

0  880  solution      per  ton 
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STATISTICS. West  Australian  Gold  Statistics. 

Vear  1915  ... 
Vear  1916  ... 
Year  1VI7  .... 

January.  1918   1     694.121 

I  OF  Gold  i 

Rand         .: 

the  Transvaal, 

Oz. 

8.753.563 
8.430.998 

8.033.567 
8.772.919 
8.971.359 
8.7H  866 

Oz. 

370.731 
363.826 
344.570 

320.752 
324.179 
307.527 

February  . 
March      
April    
May      
June    
July      
Autlust    
September 
October   
November 

637.571 
677.008 
697.733  : 

720.539  : 
708.908 
716  UIO 
719.849 
686.963  I 

667.955  I 
640.797 

19.991 
22.188 
19.273 
19.366 

20.778 
18.788 
20.189 

20.361 
21,243 
11.809 

17  904 

9.124,299 

8.794,824 
8.378.139 

9.073.671 
9.295.538 

9.022.493 
711.182 

659.759 
696.281 717.(99 

741.317 
727.696 

736.199 
740.210 
708.206 

679.761 
65O.701 

Value 

£ 
38.757,560 

37.358.040 
35.588.075 

38.627.461 
39,484,934 
38.323  921 

3.033.653 

2.802.477 
2.957.614 
3.046.045 
3.148.915 

3.091  05S 
3.127.174 
3.144.211 
3.008.267 

2,887,435 2,797.983 

Natives  Employkd  in  the  Transvaal  Mines. 

October  31.  1917 
November  30   
December  31   

lanuary  31.  1918 
Febiuary  28     
March  31   

April  30    

May  31   
June  30      
July  31   
August  31      
September  30    ... 
October  31    
November  30   

170.531 
169.083 
172.740 

176.424 
181.066 
183.055 

182.492 
179.879 
179.028 

178.412 
179.390 
179.399 

173  153 

160.275 

mines 

11.841 
11.633 

ll.fi>J5 
11.469 
11.243 11.076 

11.322 

11.211 

11.473 
11.790 
11.950 

12. '08 11.824 
11.826 

4.620 
4.620 

4.593 
4.715 

4,825 
4.745 

4.753 
4.773 

4.747 

5.011 
4.954 
4.859 
4.749 4.016 

186.792 
I8.'i.336 

18  i.02>t 192.608 

197,134 198,876 

198,567 
195,863 

195,248 
195,213 

196,29' 196,395 
189,726 

176,117 

Cost  and  PRoyii 

Compiled  from  oflicial  statistit 
Chamber  of  Mines.    The  profit  a 
60%  of  the  working  profit. 

on  the  Rand. 

s  published  by  the  Transvaal 
.'ailable  for  dividends  is  about 

Tons 
milled 

Yield 

per  ton 

Worke 

per  ton 

Workg 

profit 
per  ton 

Total 
working 

profit 

April.  1917   2,235.833 
2.405.855 
2.288.426 
2.294,668 
2,301,892 

2,195,884 
2,280,461 
2.156.814 
2.130.510 

s.    d. 
27    2 

26    4 
26  11 

26  11 26  9 
27  5 
26  10 

27  4 
27     7 

s.    d. 19    2 

18  7 
19  2 
19    0 

19    0 
19    4 
19    5 
19  11 

20  0 

s.  d. 

7    8 
7    5 
7    7 
7    7 
7    6 
7    9 

7    2 7    2 

7    4 

857.710 

June   867.639 

August   
Seiitember   859  517 848.096 

November  ...  . 
December      

775.502 

783.729 
January.  1918. 
February    
Match   

2,167,411 
1.946.3J8 
2.107.561 
2.181.609 

2.237,644 
2,124,205 

27     1 
27    8 

27    1 
27    0 
27  3 

28  2 27  10 

28  1 
28    2 

20  7 

21  7 

21     4 
20    8 
20  6 
21  0 

21     2 

21  7 22  0 

6    4 

5  11 5  8 
6  2 6    5 

6  11 6    6 
6    3 

5  10 

703.665 
577.396 

596.109 

702.360 
August   
September    

?.158,431 
2,060,635 

676.146 
600.330 

ProductiO N  OF  Gold IN  Rhodesia and  West  Africa. 

Rhodesia, West  Africa. 

1917 1918 
1917 1918 

January    
February    

£ 
296,113 
289.734 
300.183 
297.977 

299.271 
302.195 
288.731 
294,359 
291  367 
289.978 
275.829 
270.616 

253,807 
232,023 

£ 
131.665 
104. S92 

£ 
107.863 

112,865 

259.916            123.825 
239.205            121.104 
225.447     1        114.489 

251.740     ,        142,017 
257,096            130.278 
247.885            127.I6S 
136.783            126.295 
145.460            126.915 

—          1        122.602 

120.526 

115,152 

61,461 108,796 

September  ... 
October   
November    ... 
December    ... 

Total   3.49S.39I 2,439.380 1.529.977 1.220,932 

January,  1918  . 
February    

March    

April   May   

June     

July      August    

September  .... 
October   
November    .... 

December    -•■■ 

73.703 

76.987 69  730 

66079 

73.701 74.904 
72.081 
76.156 
74.057 
71.439 

'  By  direction  of  the  Federal  Government  the  export  figu 

from  July.  1916,  to  November.  1918.  were  not  published. 

Australian  Gold  Returns. 

Victoria. Queensland. 

New  South 
Wales 

1917 
1918 

1917 

1918 
1917 1918 £ £ £ £ £ £ 

January  ... 67,627 

32,134 

50.150 
47.600 

29.000 
25,000 

February 

65.450 

58,113 

63.200 

45.470 

26.000 

28,000 

March   74.794 

65,412 

61,200 
48.020 

41.000 

30  0C0 
April      

75.139 

26,849 

62.470 

4  7.600 
21.000 

30  UIO 
65.623 32.000 

July    
68.937 

64,347 

71.820 51.000 

44.000 
25.000 

Aueust    ... 
101.428 

61,163 

74.800 

44.600 

21.000 

21.000 
September 

61.701 64.180 4  5.900 20.00C 
32.U00 

October  ■- 
33.533 

— 
54,400 

5».400 
47.0CC 

4r.000 

November 75.912 — 42,380 

38.200 29.000 25.000 
December 

56.967 

— 64,170 — 
19.000 

— 

Total   ... 
846,540 

443.102 744,537 
500.950 349.000 

334,000 

Production  of  Gold N  India. 

1915 1916 

1917 
1918 

Januar 

£ 
201.255 

195.970 194.350 

190.747 
199.786 

197.447 197.056 

197.984 195.952 

195.531 
192,714 
204,590 

£ 
192.150 

183.264 

186.475 192.208 

193.604 192.469 
191.404 

192.784 
192.330 191.502 

192.298 

205,161 

£ 

190.047 

180.904 189.618 185,835 

£ 

February    173.343 

181.005 

183.630 

182.924 
182,388 
190.852 

September  ... 
170.360 

November    ... 

December    ... 

157,176 

Total   
2.369.382 

2,305.652 
2.214.161 1.891,290 

>  Metals  I^ 

Long  tons. 

Nov. 
1918 

Dec. 
1918 

Year 
1918 

Tons 498.529 

8.282 
2.107 

25.809 
45.497 

1.532 1.735 47  335 

17.89S 
4.901 

Tons 465.866 

1,332 

'50 

12,206 

51.2.1 
3.550 

797 

21,398 
14.851 

Tons 

Precipitate   
21.031 

Copper  and  IronPyrite 
836.703 

„    Metal    

12.567 

Lead.  Pig  and  Sheet  ,, 

208  932 

Quicksilver   

lb. lb. lb. 

1.077.460 
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Exports  of  Copp 

1917 
Long 1918 

Long 

tons 1918 

Long 

tons 

38.127 
45.304 
30.493 
39.115 
3S.638 
35.000 

January    

February  ..- 
March    

April    

40.530 

26.160 
22.550 

22.227 
28.889 

31,791 

28.826 

Augu<;t    September.. 

October   
November.. 
December.. 

September ... 
October     

32.730 

484.120 182.786 Total  1918... 
264.780 

Outputs  of  Tin  Mining  Comp 

In  Tons  of  Concentrate. 

Nifleria 
Abu 
AnslQ  Co 
Benue 
Bisicbi 
Bongwell 
Dua 
Ix  La 
I  ilaiu 

ids 

forum  R.ver 
Gold  Cod^t  Consolidated 
Guruiii  Kiver 
Janiar 
Jos 
Kaduna 
Kano 

Minna 
Mongu 
Narat,ii(a 
Naraf,uta  I  xtended 
New  Laf.n 
Nigerian  Tm   
N.N    ̂ allchi   
Offin  River       
Rayfield   
Ropp      
Rukuba    
South  Bukeru    
Sybu      
Tin  Areas    
Tin  Fields   
Tore   

Federat^-d  Malay  States : 
Chenderiang   
Gopeng      
Idris  Hydraulic     
Ipoh       
Kainunting      
Kinta     
Kledang   
Lahat    
Malayan  Tin   
Pahang      
Rambutan  .••   
Sungei  Kesi    
Tekka   
Tekka-Taiping   
Tronoh     
Tronoh  South    

Cornwall : 
Cornwall  Tailings   
Dolcoath      
East  Pool   
Geevor   
South  Crofty      

Other  Countries : 
Aramayo   Francke  (BoHvi: 
Briieis  (Ta>raania)   
Deebook  iSiam)   
Mawchi  (Burma)   
Porco  (Bolivia)   
Renong  iSiam)   
Rooiberg  Minerals  (Trans 
Siamese  Tin  (Siam>      
Tongkah  Harbour  (Siam) 
Zaaiplaats  (Transvaal) .... 

Oct. Nov. 1918 1918 

Tons Tons 

2 2 
15 12 

6 6 

21 

19 

3 - 
4 4 

24 

_ 
2 3 

15 

15 

8 - 
5 6 
8 - 

21 

17 

6 27 
7 

10 

9 - 
7 4 

6 5 
11 9 
2 2 
3 1 

40 

31 

38 

34 

16 

23 20 

20 

9 8 
30 

25 

40 

67 
44 

Year 
1918 
Tons 

Nigerian  Tin  Production. 

In  long  tons  of  concentrate  of  unspecified  content. 

Note      These  figures  are  taken  from  the  monthly  returns 
MUltte  by  tndividual  companies  reporting  in  Lotulon,  and 
probably  represent  S5%  of  the  actual  outputs. 

1913 

1914 

1915 1916 

1917 
1918 

January    

February    ... 

Tons 

466 

427 

510 

430 

360 
321 

357 

406 

422 
480 
445 

478 

Tons 

485 

469 

502 

482 
480 

460 
432 

228 
289 
272 

283 
326 

Tons 

417 

358 
418 

444 528 
547 

486 
Tons 

667 

646 

655 
555 
509 

473 

479 

551 

5J8 

578 

621 

655 

Tons 

678 
668 

May   
525 

492 

June       373     '       510 
455     1       506 
438           498 
442           535 

511           584 
467           679 

533           654 

August   
September October    
November  ... 
December  ... 

571 

506 

484 

418 

Total    .. 5.103 
4.708        5.213     1   6.594 

6.927 6.17S 

Total  Sales  of  Tin  Concentrate  at  Redruth  Ticketings. 

1     Lone  ions     I       ValiiP          1       Av*>ra^^ 
Total.  1917   4.186             i     ̂561.003 £l34    0    0 

January  14.  1918   

141 

178i 

1694 
157i 

1594 
1724 
1694 

172 

153 
1704 

164 

H6i 

144 
142 
142 
145 
136 
150 
I4ii 
150 
16)1 
1754 

152 

£23.563 )r28.976 

£29.674 £23.213 
£33.398 £31.253 

£29.575 
£31  402 
£39.999 

£36.;9l 

£36-109 
£29.Mi 

£34.035 £34,595 

£33.816 
£.33.116 

£31.211 

£23.793 

£29.639 

£27.037 

£29.672 
£27.636 
£27.592 

^25.170 

£26.032 
£19.539 

£167    2    3 
£l68  19    2 
£178    4    6 

£180  18   4 
£i87    7    4 £184    7    9 

£188     1     8 

£196  17    7 
£232    4    4 
£217     1     2 
£.09  18    9 

£W4     1     9 
£199  12     5 

£210  19    0 
£231     4    6 

£2  9  19    6 £^19  16    0 

£202    1     2 £i03    7    2 

£l97  14    3 

£l97  16    4 £195  13     1 
£l83  19    9 

£l50  19    0 

£m8    6    7 
£128  11     1 

February  11   

March  U    

May  6.. 
May  ̂ 1    

June  3   

Total  and  Average. 

1918   4,094 £786.541 £l92    0    0 

Details  of  Redruth  Tin Tic ketin 

5S. 

Tons  Sold 

December  l 

6. 

Tons  S"ld 
December  30. 

Tons 

Sold 

Realized 

per  ton 

Tons 

Sold 

15 

15 

15 

15 
8 
8 
9 

3.§ 

24 

9 
9 
6 
7 
3 
6 
6 

9 

Tl 
iS 

152 

Realized 

per  ton E.  Pool  &  Agar.  No.  1 

„      No.  la 
„      No.  lb 
.,      No.  ic 17 

17 
18 
18 
9 
9 
9 
24 
14 

10 

10 

7 
8 

7 
7 

12 
104 

2 
1 

£   s 

154    5 
151     0 

148  12 
147  12 

149  10 

150  7 
150    7 81    15 

145     7 
144  0 

145  7 
145    0 
145  12 

156  15 

154  15 
150    0 
149  10 
145    0 

127  12 

d 
0 
0 
6 
6 
0 
6 
6 
0 
6 
0 
6 
0 
6 

0 
0 
0 
0 
0 
6 

£    s.   d. 
159    0    0 134    0    0 

130    0    0 

IjO    0    0 

134     0    0 

132  7    6 
133  10    0 

75     0    0 
120    0    0 

130    0    0 
1.8    5    0 

12S    0    0 
129    5    0 

50    0    0 

134  10    0 
134    0    0 

No.  la    

No  lb    
No.  2   

South  Crofty.  No.  1 

„      No.  la 
Grenville  Utd.,  No  1 

.,      No.  la 
„      No  2 

Tincrofl  Mines,  No.  1 
„      No.  la 

Hem'^rdon  Mint-s   
Trencrom   Hill    

112  10    0 

Total   

1751 
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SHARE  QUOTATIONS 
except  where  other' 

GOLD.   SILVER. 
DIAMONDS : 

Rahd: 
Bullies   
Brakpan.. 
Central  M 
Cinderell; 

ng  (£8) 

«[  Suburban  (£*)   

Consolidalcd  Lanelaagte  
 

Consolidated  Main  Reet........
....--- 

Consolidated  MinesSelection
(lOs). 

Crown  Mines  (10s  I   

DaBkafonlein  ..■■•  
 

D    Roodepoort  Deep  
 

East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
GeldenhuisDeep 
Gov't  Goid  Mining  Areas 
Heriot   

lupiter  ....■   
Kleinfontein... 
Knight  Central 
Knight's  Deep 
Langlaagte  Estate 
Meyer  &  Charlton 
Modderfontein  (£4) 
Modderfontein  B 
Modder  Deep 
Nourse   
Rand  Mines  15s  ) 
Rand  Selection  Corporation 
Randfontein  Central 
Robinson  i£5) 
Robnison  Deep  A  lis  ) 
Rose  Deep  .... 
Simmer  &  lack 
Simmer  Deep 
Springs   
Sub  Nigel   
Van  Ryn    
Van  Ryn  Deep 
Village  Deep 
Village  Main  Reef  , 
Witwatersrand  fKnighl  s) 
Witwatersrand  Deep 
Wolhuter   

Other  Transvaal  Gold  Minks 

Glynn's  Lydmburg 
Sbeba  (5s.)  .. 
Transvaal  Gold  Mining  Estates 

Diamonds  in  South  Africa  • 
De  Beers  Deferred  (£2  10s.)   

Jagersfontein   ■.■•   
Premier  Deferred  (2s.  6d.)   

Rhopksia  ; 
Cam  &  Motor   ;;   :  "':■,"•   
Chartered  British  South  Africa  . 
Eldorado    
Falcon   
Gaika   

Globe  &  Phoenix  (5s.) . 
Lonely  Reef   

Jan.  5, 
1918 

£    s.  d. 

Shaiiiva   
Wanderer  (3s.)     
Willoughby's  (lOs.l   

West  Africa 
Abbontiakoon  (10s.)   
Abosso   
Ashanii(4s.)         
Prestea  Block  A   

Taqnah   ■'   
West  Australia: 

Associated  Gold  Mines    
Associated  Northern  Blocks   
Bullfinch    ■.   
Golden  Horse-Shoe  (£5)...-   
Great  Boulder  Proprietarv(2s.).. 
Great  Finnall  (lOsI   
Ivanhoe(£51      
Kalgurii   
Sons  of  Gwalia    

Jan.    6 1919 

£    s.  d 

26  17 7  17 

7  15 

1  18 
4  13 
1  15 

9    9 

Gold,  Sii r,  cort^. 
rt.rupR«i  IN  Australasia  : 

°  Mount  Boppy.  New  South  Wales 

Talisman.  New  Zealand   

Waihi.  New  Zealand   . —   ■■■■■■■■ 
Waihi Grand  Junction.  New  Z  Ind 

Ame Alaska  Treadwell  (£5).  Alaska  . 

Buena  Tierra.  Mexico   

Camp  Bird.  Colorado   

Casey  Cobalt.  Ontario   
El  Oro.  Mexico   

Esiieranza.  Mexico  ̂ ........■•..■ 
Frontino  &  Bolivia,  Co  ombia 

 ...... 
Le  Roi  No.  2  l£5).British  Columbia 

Mexico  Mines  of  El  Oro,  Mexico..
 

O'roville  Dredging.  California  ...... 

Plymouth  Consolidated.  California
 

St.  John  delRey,  Brazil    

Santa  Gertrudis,  Mexico   
Tomboy,  Colorado   

Jan.   5, 
Jan.  6. 

1918 
1919 

£  s.  d. £  s.  d. 
6  0 5  0 15  0 12  0 1  '.7     3 

2  1  6 17  0 

15  0 _ 
2  0  0 10  0 

1  2  6 
7  6 

17  0 
6  3 2  6 
7  9 

16  0 7  6 

8  6 
12  6 

6  3 9  0 

5  12  6 

5  18  9 18  3 
1  0  6 

1  2  6 
1  3  6 

Balagbat   ■•■   •••••   
Champion  Reef  (2s.  6d.)   
Mysore  (10s.)    
North  Anantapur    

Nundydroog  (10s.)   
Ooregum  (10s.)      

COPPER:  I 

Arizona  Copper  (5s.),  Arizona   

Cape  Copper  (£2),  Cape  Province.. 
Chillagoe  (10s.),  Queensland   I 

Cordoba  (5s.).  Spain   -•.   I 

Great  Cobar  (£51,  N.S.W  .........^• 
Hampden  Cloncurry,  Queensland 

Kyshtim,  Russia   ■   

Messina  (5s. I,  Transvaal. ..•••■■•••••■■ 
Mount  Elliott  (£5),  Queensland  ... 

Mount  Lyell,  Tasmania   

Mount  Morgan.  Queensland   

Namaqua  (£2),  Cape  Province   
Rio  Tiiilo  (£5),  Spain    
Sissert.  Russia      

Spassky,  Russia   Tanalyk.  Russia   •;•;;••  "jr:;';' 

Tanganyika.  Congo  and  Rhodesia Tharsis(£2),  Spain    
LEAD-ZINC: 

Broken  Hill: 
Amalgamated  Zinc     

British  Broken  Hill    •••.•■   
Broken  Hill  Proprietary  {8s.)    
Broken  Hill  Block  10(£lO)   
Broken  Hill  North   
Broken  Hill  South   •.   
Sulphide  Corporation  (I5s.)    
Zinc  Corporation  (10s.)   

Burma  Corporation   
Irtysh  Corporation     Russian  Mining   
Russo-Asiatic   

TIN  : 

Aramayo  Francke,  Bolivia   1 
Bisichi.  Nigeria   
Briseis.  Tasmania   
Dolcoath.  Cornwall   
East  Pool.  Cornwall   •■   ;   
Ex. Lands  Nigeria  (2s.),  Nigeria  ... 
Geevor  (10s  )  Cornwall   
Gopeng.  Malay   

Ipoh  Dredeing.  Malay     •■-•   
Malayan  Tin  Dredging,  Malay   Mongu  110s. 1.  Nigeria    

Naraguta.  Nigeria   ■•••••■••—.■— 
N.  N.  Bauchi  Pref.  (IDs).  Nigeria.. 

Ord.  (10s.). 
Pahang  Consolidated  (5s.).  Malay. 
Rayfield,  Nit.ria     
Renong  DredBins. Siam   
Ropp  (4s. >.  Nigeria   
Siamese  Tin.  Siam   

South  Crofty  15s,).  Cornwall   
Tekka.  Malay     ■ 
Tekka-Taipins.  Malay      

oh.  Ma 

1  11 
1  10 

8 
3  10 

1  13 

2  15 5t  0 

1  0 

1  10 

3  10 

5  10 

1  11 1  15 

2  12 

3    0    6* 

3  12  6 

4  0 

3  15  0 
3  17 1  10  0 1  17 

Share  capital  expanded. 



THE   MINING  DIGEST 
A    RECORD    OF     PROGRESS     IN     MINING,   METALLURGY.    AND    GEOLOGY 

In  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  companies . 

BROKEN    HILL   PROPRIETARVS    IRON   &  STEEL  WORKS. 
The  yearly  meeting  of  the  Australian  Institute  of 

Mining  Engineers  was  held  recently  at  Newcastle,  New 
South  Wales,  and  the  members  were  afforded  the  op- 

portunity of  viewing  the  Broken  Hill  Troprietary's  iron and  steel  works.  As  details  of  this  great  industry  are 
not  generally  known  in  this  country,  we  quote  a  de- 

scription of  the  works,  circulated  at  the  time,  printed 
in  Chemical  Engimering  and  Mining  Review,  of 
Melbourne,  for  August  last.  Owing  to  shipping  re- 

strictions and  delays,  this  account  has  only  just  arrived 
in  this  country.  The  description  deals  with  the  posi- 

tion at  the  time,  before  the  decision  was  made  to  double 
the  blastfurnace  capacity  and  to  increase  the  steel 
furnaces  and  the  rollmg  mills.  Brief  notice  of  these 

expansions  were  gi\-en  in  our  issue  of  September  last. 
Five  years  ago  the  Broken  Hill  Proprietary  acquired 

an  area  of  low-lying  swampy  land  at  Port  Waratah. 
near  the  city  of  Newcastle,  for  the  purpose  of  estab- 

lishing steel  works.  The  works  are  so  situated  that 
they  are  advantageously  placed  for  the  unloading  and 
loading  of  ore  and  other  material,  and  for  the  despatch 
of  the  finished  products  of  the  works.  Standing  out 
boldly  at  what  is  almost  a  point  formed  by  a  sweep  of 
the  river  Hunter,  the  blast-'urnaces  and  stoves,  the  ore 
conveyors,  the  blooming  and  rolling  mills,  and  the  large 
bank  of  coke  ovens  to  the  west  are  clearly  visible  from 
any  part  of  the  city  and  suburbs  and  to  everyone  enter- 

ing the  harbour.  The  first  instalment  of  plant,  which 
came  from  America,  arrived  in  Newcastle  on  January 
3.  1914  In  the  meantime  the  channel  leading  up  to 
the  works  was  deepened  by  the  Government  so  as  to 
take  vessels  up  to  25  ft.  draught,  and  the  sand  from  the 
dredging  served  to  fill  in  the  low-lying  ground.  Then 
the  contractors  were  able  to  get  to  work  with  the  foun- 

dations for  the  blastfurnace  and  stoves,  while  at  the 
same  time  work  was  commenced  upon  the  coal  bin, 
from  which  the  coal  mined  locally  can  be  loaded  into 
vessels  for  shipment  to  Port  Pirie  and  Broken  Hill. 
The  putting  in  of  the  foundations  for  the  furnace  and 
stoves  was  by  no  means  a  light  work.  A  large  number 
of  piles  had  to  be  driven  to  secure  a  stable  bottom  for 
the  concrete  beds,  which  are  built  up  to  a  height  of 
about  12  ft.  from  the  level  of  the  ground.  The  fur- 

naces and  stoves  stand  at  a  short  distance  from  the 
water,  and  a  vessel  drawing  alongside  the  1,300  ft.  of 
wharfage  opposite  them  can  be  unloaded  and  the  ore 
carried  direct  to  the  blast-furnace,  receiving  bins,  or 
to  the  stock  pile.  This  is  done  by  means  of  two  me- 

chanically-operated ore  bridges,  running  h'gh  above 

the  wharves.  The  ore  is  taken  from  the  ship's  hold 
with  grab  buckets,  and  by  this  means  a  ship  can  be 
quickly  unloaded,  and  the  ore-bins  kept  full  all  the 
time. 

The  blast-furnace,  which  has  a  capacity  of  500  tons 
of  pig  iron  per  day,  is  of  the  quick-running  Pittsburgh 
type,  and  it  differs  from  the  ordinary  water-jacket  type 
of  blast-furnace,  in  that  a  stream  of  water  is  constantly 
running  down  the  exterior,  thus  serving  the  double 
purpose  of  keeping  the  lower  part  of  the  furnace,  near 
the  tuyeres,  at  a  moderate  temperature  externally,  and 
so  preserving  the  inner  walls  from  erosion  as  the  great 

mass  of  material  presses  down  within,  and  preventing 
the  radiation  of  heat.  The  charging  of  the  furnace 
is  effected  by  means  of  a  Baker-Newman  rotary  distri- 

butor. The  furnace  is  90  ft.  high.  The  waste  gas 
from  the  top  of  the  furnace  is  taken  through  a  dry  dust- 
catcher,  and  thence  through  a  Steece  and  Ford  washer 
which  removes  95%  of  the  total  amount  of  suspended 
matter  from  the  gas.  The  washed  gas  is  then  distri- 

buted through  mains  to  four  hot-blast  stoves  of  the 
improved  Cowper  type.  These  stoves  are  each  21  ft. 
in  diameter,  being  each  almost  as  large  as  the  furnace, 
and  they  rise  90  ft.  from  the  concrete  beds  upon  which 
they  are  placed.  In  the  stoves  the  blast  for  the  fur- 

nace is  heated  to  an  average  temperature  of  1.300  deg. 
F.  The  blowing  engines  are  three  in  number,  two 
high-pressure  and  one  low-pressure,  two  being  required 
at  one  time  to  operate  the  furnace  35,000  cubic  feet 
of  air  per  minute,  required  to  keep  the  furnace  running, 
is  forced  by  the  blowing  engines  through  one  of  the 
stoves  into  the  blast-furnace. 

The  tapping  of  the  blast-furnace  is  carried  out  every 
four  hours.  The  quantity  of  metal  run  off  at  each 
tapping  varies  from  60  to  80  tons.  When  the  furnace 
is  tapped  the  metal  flows  away  by  gravitation,  and  is 
turned,  by  means  of  one  of  the  many  baffles  in  use,  to- 

ward the  45  ton  ladles.  A  second  blast-furnace,  with 
a  capacity  of  500  tons  pig  iron  per  day,  is  now  being 
constructed,  and  will  shortly  be  completed.  A  smaller 
furnace  of  100  tons  per  day  capacity  is  in  commission, 

producing  pig  iron  for  the  use  of  ironfounders.  In- 
cluded in  this  department  is  a  direct  metal  foundry 

where  heavy  castings,  principally  ingot  moulds,  are 
turned  out. 

From  the  blast-furnace  the  ladles  containing  the  pig 
are  run  across  to  the  open-hearth  steel  department  close 
by.  This  department  at  present  consists  of  seven  65 
ton  basic  open-hearth  furnaces  of  the  stationary  type. 
As  the  works  expand  the  number  of  steel  furnaces  will 
be  increased,  and  there  is  room  on  the  property  for  14. 
if  found  necessary  to  build.  Probably  this  will  be 
done,  because  the  system  found  most  advantageous  in 
America,  when  several  blast-furnaces  are  running, 
is  to  have  a  nest  of  14  steel  furnaces.  A  single 
charge  of  one  of  the  steel  furnaces  consists  of  40,000 
lb.  of  steel  scrap.  80.0001b.  of  pig  iron.  20,0001b.  of 
limestone,  and  12,0001b,  of  ore.  The  containers  hold- 

ing the  charges  are  placed  on  trucks  and  pushed  up 
an  inclined  railway  by  a  locomotive  from  the  ground 
level  to  the  charging  floor.  The  process  adopted  in 
connection  with  the  making  of  steel  is  the  direct-metal 
process.  Under  this  system  the  molten  metal  is  con- 

veyed from  the  blast-furnace  to  a  steel  mixer  with  a 
capacity  of  1.000  tons,  from  whence  it  is  taken  into  the 
furnace  without  being  allowed  to  cool,  thus  ensuring 
a  continuous  supply  of  hot  metal  of  even  analysis  for 
the  open  hearths.  From  the  mixer  the  molten  metal 
is  poured  into  a  40  ton  ladle  and  conveyed  to  the  fur- 

nace by  the  overhead  crane.  The  mixer  when  full  has 
a  total  weight  of  from  1.200  to  1,300  tons  and  is  oper- 

ated by  a  boy  manipulating  a  lever.  The  steel  pro- 
duced in  the  furnace  is  tapped  from  the  back,  and  is 

1—5 
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run  off  into  75  ton  ladles.  As  it  pours  out,  a  certain 
proportion  of  ferromanganese  and  ferro  silicon  is 
thrown  into  the  ladle,  and  this  mixes  with  the  steel, 
for  the  purposesof  hardening;  and  deoxidizing  the  metal. 
The  steel  having  been  run  ofT  from  the  furnace,  the 
ladle  is  lifted  by  means  of  a  100  ton  travelling  crane, 
and  the  metal  is  poured  into  3  ton  ingot  moulds. 
When  the  ingot  moulds  are  filled  and  the  metal  has 

cooled  down  somewhat  they  are  switched,  with  the 
trucks,  into  the  soaking  pit  at  the  northern  end  of  the 
building — about  300  yards  long — which  houses  the 
blooming  and  rolling  mills  Here  an  electrically- 
driven  stripping  machine  of  150  tons  capacity  removes 
the  mould  from  the  ingot,  and  astiffleg  charging  crane 
lifts  and  places  the  red  hot  ingots  in  the  soaking  pits. 
Each  of  the  latter  has  four  holes,  each  hole  taking  six 
ingots.  The  object  of  placing  the  ingots  in  the  soak- 

ing pits  is  to  bring  them  to  a  uniform  temperature 
throughout  ;  otherwise  they  would  be  too  cold  on  the 
outside  and  too  hot  within  for  the  purposes  of  bloom- 

ing and  rolling.  When  they  have  been  brought  to  the 
desired  temperature  the  ingots  are  removed  by  the 
crane,  and  are  placed  on  the  approach  table  to  the 
blooming  mill.  This  mill  and  the  engine  for  driving 
it  were  built  by  Macintosh,  Hemphill  and  Co  ,  of 
Pittsburgh.  It  is  a  35  in  geared  mill,  of  massive  con- 

struction, and  it  is  driven  by  a  twin  reversing  engine 

of  high  power,  with  cylinders  42  by  60  in.  When  the 
ingot  goes  on  to  the  approach  table  it  is  about  20  in 
square  and  about  5  ft.  long.  In  15  passes  the  ingot  is 
reduced  to  a  bloom  four  or  six  inches  square.  Passing 
along  to  the  shearing  machine,  the  bloom  is  cropped 
at  both  ends,  and  then  cut  into  billets  of  any  length 
that  may  be  recjuired,  so  as  to  be  ready  for  the  rolling 
mill.  The  first  billets  are  run  into  the  28  in  rail  mill 
on  .electrically  driven  travelling  tables.  The  other 
billets  are  carried  mechanically  to  a  re  heating  furnace, 
close  to  the  shearing  machine,  where  they  are  kept  at 
the  right  temperature  until  their  turn  comes  to  pass 
on  to  the  rail  mills.  The  billet  is  converted  into  the 
completed  rail  in  nine  passes,  the  operation  taking  only 
about  90  seconds.  This  mill,  which  was  made  at  the 
works  of  the  United  Engineering  and  Foundry  Com- 

pany, of  Pittsburgh,  is  fed  by  two  large  travelling 
tables,  and  is  driven  by  a  twin  horizontal  engine,  wiib 
cylinders  42  by  60  in.  The  enaine  is  of  the  reversible 
type,  and  has  no  flywheel.  The  mill  is  of  the  type 
known  as  a  three-high  mill,  which  is  the  type  of  rolling 
mill  most  favoured  by  United  Stales  sieel-rail  makers. 
The  engine  is  operated  only  in  one  direction,  except  in 
the  case  of  trouble  arising  with  the  piece  which  is  be- 
ingrolled.  when  theenginecan  beimmediately  reversed 
and  the  piece  withdrawn  from  the  rolls. 

After  leaving  the  rail  mill  the  rail  is  carried  under  a 

Plan  of  the  Iron  and  Steel  Works  at  Newcastli:.  New  South  Wale.'^ 
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51 circular  saw  of  the  sliding  type,  which  cuts  it  into  the 
required  lengths.  The  rail  is  then  taken  to  the  hot- 

beds, where  it  is  allowed  to  cool.  Afterward  it  is  re- 
moved from  the  hot  bed  and  delivered  tothe6nishing 

mdl,  where  it  is  straightened,  ended  if  necessary,  and 
drilled  ready  for  use.  Special  soaking  pits  and  beds 
are  provided  for  treating  small  billets,  and  for  rolling 
and  handling  plates  special  gear  is  available  These 
two  mills,  blooming  mill  and  rail  mil!,  are  of  sufficient 
capacity  and  power  to  deal  with  an  output  up  to  1,000 
tons  of  finished  rails  per  day.  The  plant  in  the  finish- 

ing mill  department  is,  in  its  turn,  sufficient  to  handle 
the  entire  output  of  the  open-hearth,  and  to  make  of 
it  the  completed  rails.  The  article  also  describes  briefly 
the  merchant  mills,  rod  mills,  iron  and  steel  foundry. 
and  the  preparations  for  structural  steel  production. 

A  large  quantiiy  of  coke  is  required  for  the  blast- 
furnace department,  and  this  is  made  on  the  spot. 

Coal  for  the  ovens  is  delivered  to  the  crushing  and 
screening  plant,  which  is  equipped  with  mechanical 
handling  appliances.  The  ovens  aretheSemet  Solvay 
recuperative  by-product  type.  The  output  at  the  time 
of  writing  amomls  to  450  tons  of  coke  per  day.  The 
recovery  of  sulphaie of  ammonia  per  ton  of  coal  is  22  lb., 
of  tar  7^  gallons,  and  of  gas  12,800  cu.  ft.  of  which  about 
5.000  IS  available  for  power  purposes  after  furnace  re- 

quirements are  met.  The  original  plant  consisted  of  66 
ovens,  but  has  been  increased  to  99  ;  consiruction  work 
on  an  additional  ii  is  now  in  hand.     The  stack  for 

the  ovens  is  builtof  steel  ;  it  is  160  ft.  high,  and  has 
not  a  single  stay.  A  second  slack  of  similar  construe 
tion  is  in  course  of  erection.  The  gas  from  the  ovens 
is  passed  through  condensers,  then  taken  to  the  by- 

product house,  where  tar  and  ammonia  are  extracted. 
The  two  saturators  where  the  ammonia  content  is 
separated  have  a  capacity  of  about  eight  million  cu. 
ft.  of  gas  per  day  each.  There  are  two  saturators  in 
operation,  and  a  third  is  being  installed.  The  im- 
monia  is  subsequently  used  in  the  manufacture  of  sul- 

phate of  ammonia  for  agricultural  purposes.  A  por- 
tion of  the  gas  obtained  from  the  coke  is  used  for  heat- 

ing the  ovens  in  the  production  of  more  coke,  while 
the  remaining  portion  is  used  in  the  works  for  heating 
furnaces  and  various  other  purposes.  The  tar  is  also 
being  used  as  a  fuel  in  some  of  the  furnaces. 

A  new  inclined  bench  has  been  tried,  and  has  proved 
successful.  This  provides  for  the  coke  after  discharge 
from  the  oven  through  a  Darby  quencher,  falling  down 
the  inclined  bench  direct  into  trucks,  the  breeze  falling 
through  slots  on  to  a  belt  and  then  into  a  bin.  From 
the  trucks  the  coke  is  tipped  directly  to  the  skip  carat 
the  blast-furnace,  and  the  ore  and  limestone  are  col- 

lected by  means  of  a  travelling  hopper,  electrically 
operated,  which  weighs  the  charge  as  it  comes  from 
the  blast-furnace  stock  bins  and  conveys  it  to  the  skip- 
car.  This  single  skip-car  then  runs  up  an  incline  to 
the  point  where  the  charge  is  dumped  into  the  blast- 
furnace. 

JAPANESE   PETROLEUM   RESOURCES  AND   PRODUCTION. 
In  Economic  Geology  for  November,  J.  Morgan 

Clements  gives  an  account  of  the  petroleum  industry 
of  Japan. 

For  a  number  of  years  petroleum  has  ranked  among 
the  highest,  being  third  in  value,  of  the  mineral  prod- 

ucts of  japan.  The  petroleum  industry  is  really  one 
of  the  relatively  old  industries  of  the  country,  although 
it  is  only  since  1891  that  it  has  been  put  upon  a  mod- 

ern basis.  A  picture  is  extant  showing  the  presenta- 
tion in  668  to  the  Emperor  Tenchi  (Tenji)  of  "  burning 

water"  and  "burning  earth,"  by  his  subjects  from 
Echigo  Province.  The  "  inoryuru-mizu,"  burning 
water,  was  doubtless  oil,  and  the  burning  earth  was 
probably  bituminous  shale,  or  other  oil  soaked  rocks 
coming  from  near  the  seepages  of  oil  The  early 
methods  of  getting  the  oil  were  very  simple.  Where 
the  seepages  occurred,  as  at  Kurokawe  in  the  Niitsu 
field  in  Echigo,  a  trench  along  the  seepage  or  shallow 
wells  were  dug  and  allowed  to  fill  with  oil.  which  was 
then  bailed  out.  In  some  cases  they  filled  with  oil 
and  water  and  overflowed.  It  has  been  stated  that 
about  1818  the  oil  men  began  to  sink  deeper  wells  dug 
by  hand.  Some  of  these  deeper  wells  must  have  been 
dug,  it  would  seem,  long  before  this  time,  for  the  oil 
was  utilized  to  a  limited  extent  in  Echigo,  where  it  was 
first  discovered,  during  the  300  odd  years  preceding 
the  Moiji  Era,  of  1868.  Its  poiential  value  was  not 
recognized  until  kerosene  began  to  be  imported  and 
used  in  Japan.  Then  when  the  Japanese  learned  early 
in  the  Meiji  Era  that  kerosene  was  derived  from  the 
natural  oil  wiih  which  they  were  acquainted,  they  be 
gan  to  develop  their  natural  resources  by  digging  deep 
er  wells  by  hand  to  obtain  more  oil,  and  also  by  re 
fining  the  oil  by  crude  methods  to  produce  illumina 
ting  oils.  In  the  refining  they  xvere  guided  by  infor 
mation  obtained  from  the  books  available  to  them 
Later  on  still  deeper  wells  were  dug  by  hand  to  reach 
the  oil  sands.  The  deepest  one  of  these,  of  which  the 
author  could  learn,  reaclied  a  depth  of  894  ft.  In  1876 
Benjamin  Smith  Lyman,  an  American  who  had  been 

studying  the  mineral  resources  of  Hokkaido  for  the 
Japanese  Government,  was  sent  into  the  Echigo  oil 
district  and  prepared  geological  maps  of  the  oilfields. 
Based  on  these,  the  Japanese  oil  producers  began  more 
enlightened  development  of  the  fields,  but  siiU  keeping 
to  the  hand-dug  wells.  Toward  the  end  of  the  eighties 
an  American  well-drilling  outfit  was  secured,  but  the 
repeated  efforts  to  drill  a  well  to  the  oil  sands  failed, 
as  the  result  of  the  lack  of  experience  of  ihe  Japanese 
operators  of  the  drill.  The  Nippon  Petroleum  Com- 

pany, incorporated  in  1888,  with  Hishahiro  Naito  the 
president  then,  as  he  is  now,  secured  a  complete  well- 
drilling  outfit  and  competent  drill  men  through  the 
Japanese  Consul  in  New  York,  and  in  the  autumn  of 
1890  the  drill  was  set  up  over  an  old  dug  well.  Drill- 

ing was  started  in  December  of  the  same  year,  and  a 
well  1,000  ft.  deep  was  completed  in  .\pril,  1892,  and 
began  with  a  production  of  45  barrels  per  day  of  oil 
of  42  Baume.  Other  productive  wells  were  drilled  in 
succession  to  a  depth  of  1,500  ft.  This  successful  use 
of  American  drilling  outfits  led  to  the  rapid  adoption 
of  them  by  the  progressive  Japanese.  Drill  outfits 
and  drillers  to  operate  them  were  brought  to  the  Jap- 

anese oilfields.  Going  even  farther  than  this,  as  the 
industry  developed,  the  Nigata  Iron  Works,  owned 
then  by  one  of  the  large  oil  companies,  sent  its  super- 

intendent. Mr.  Sasamura.  to  the  United  States  to  study 

the  manufacturing  end  of  oil  drilling  and  refining  ma- 
chinery and  supplies.  On  his  return  a  company  enter- 

ed upon  the  manufacture  of  these  essentials  to  the  oil 
industry,  and  to  day  produces  a  large  amount  of  the 
necessary  oil-drilling  machinery  and  supplies,  follow- 

ing closely  the  American  prototypes.  At  the  present 
time  most  of  the  equipment  for  drilling  wells  and  re- 

fining oil  is  produced  in  Japan.  Casing  is,  however, 
still  bought  in  the  United  States.  The  derricks  used 
are  of  the  usual  .\merican  type.  It  has  been  the  well- 
established  policv  of  one  of  the  large  oil  companies  to 
send  some  one  abroad  from  time  to  time  to  study  the 
oil  industry  in  other  parts  of  the  world.     When  it  has 
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been  decided  to  introduce  any  innovation  whatever, 
the  new  outfit  required  is  purchased  and  brought  to 
Japan  with  an  experienced  foreign  man  to  run  it  until 
the  Japanese  employees  have  been  trained  to  handle 
the  machines  and  operate  them.  In  1012  American 
rotary  drills  were  introduced  with  American  drillers. 
and  are  now  widely  used  and  the  Japanese  operate 
them.  The  same  is  true  in  refining.  An  American 
trained  in  a  Standard  Oil  Refinery  in  the  United 
States  is  now  aiding  in  the  operation  of  at  least  one 
important  refinery. 

The  first  gusher  was  struck  with  American  drill  tools 
on  the  coast  at  Amaze  in  the  Nishiyama  field,  Echigo 
district,  in  1891.  This  naturally  gave  great  impetus 
to  the  oil  industry.  It  is  interesting  to  note  that  while 
the  large  oil  companies  use  extensively  American  ro- 

tary and  cable  tool  drills,  there  are  also  used,  however, 
alongside  them,  the  Japanese  bamboo  spring  poles  and 
bamboo  string  rigs,  and  one  may  also  see  alongside 
the  modern  wells  and  modern  types  of  well-drilling 

machinery,  the  "Tebori,"  deep  wells  dug  by  hand. 
The  Nippon  Oil  Company  and  the  Hoden  Oil  Com- 

pany, which  operate  wells,  pipe  lines,  and  refineries, 
practically  control  the  oil  industry  of  Japan,  as  they 
buy  most  of  the  oil  produced  by  others.  The  Stand- 

ard oil  interests  were  for  a  while  represented  by  the 
International  Oil  Company,  but  they  sold  out  some 
years  ago,  in  the  summer  of  1907,  to  the  Nippon  Oil 
Company,  and  now  the  Standard  Oil  Company  oper- 

ates in  Japan  only  as  a  seller  of  petroleum  products. 
There  are  fi%'e  oil  districts  m  Japan  proper,  situated 

in  theprovinces  of  Echigo,  Shinano,  Akita,  Totomi,and 
Hokkaido,  and  one  in  Taiwan,  Formosa.  In  each  of 
these  districts  there  are  one  or  more  fields  in  which  oil 
is  found  to  occur  In  addition  to  the  productive  fields, 
there  are  others  which  have  been  tested  and  have  been 
proved  to  produce  such  small  quantities  that  they  could 
not  be  operated  successfully  at  this  time  Some  new- 
fields  will  doubtless  be  discovered  in  the  future  in  these 
oil  districts  Echigo,  .\kila,  Totomi,  Hokkaido,  and 
Taiwan  districts  all  produce  oil  to-day.  Echigo  and 
Akita  are  the  two  large  oil  producing  districts,  produc- 

ing 99%  of  all  the  Japanese  oil.  The  oilfields  of  Tai- 
wan are  in  process  of  development  at  the  present  time. 

The  Japanese  Navy  Department  holds  five  fields  which 
have  been  reserved  for  it  by  the  Government,  but  these 
fields  have  not  yet  been  thoroughly  tested.  The  Aiko 
is  generally  said  to  be  the  most  promising  of  these,  and 
will  probably  be  tested  first. 

The  oil  in  Japan  is  associated  in  all  cases  with  the 
Tertiary  deposits,  though  every  Tertiary  area  of  Japan 
is  not  found  to  carry  oil.  The  oilfields  are  found  in 
the  areas  of  Tertiary  sediments  distributed  along  the 
sea-coast,  excepting  in  Hokkaido,  where  the  oil  district 
of  the  Ishikari  Valley  is  near  the  centre  of  the  island 
A  probable  oilfield  has  been  reported  also  in  Saghalien. 
The  Echigo  and  .\kiia  districts  both  occur  in  the  ex- 

tensive area  of  Tertiary  sediments  which  occur  almost 
continuously  along  the  west  coast  of  Honshu,  the  main 
island  of  Japan,  bordering  the  Japan  Sea,  extending 
from  Shinano  Province  on  the  soulli  to  the  northern 

end  of  the  island.  These  Tertiary  oil-liearing  areas 
are  broken  up  into  a  series  of  small  mountain  ridges, 
the  highest  rising  to  an  altitude  of  2.300  ft.,  although 
the  general  height  is  much  lower.  Between  the  ridges 
occur  broad  level  fertile  plains  covered  with  rice  fields 
and  traversed  by  meandering  streams,  used  largely  for 
irrigation.  Tlie  ridges  normally  correspond  to  the 
anticline,  and  have  the  same  strike  north-east  to  south- 

west, while  the  valeys  occupy  the  synclines.  Broadly 
speaking  the  oilfields  correspond  with  these  anticlines 
It  is  probable  that  in  the  future  new  oilfields  may  be 

developed  in  some  of  these  broad  plains  between  the 
ridges,  but  as  there  are  no  structural  guides  occurring 
in  the  plains  it  may  be  some  time  before  the  oil  opera- 

tors will  venture  to  drill  them. 

The  Tertiary  has  not  been  closely  subdivided  in  Ja- 
pan, but  is  probably  represented  by  both  Miocene  and 

Pliocene  deposits.  In  the  Echigo  and  Akita  districts 
there  are  three  defined  oil  horizons.  The  upper  one 
consists  of  shale,  sandstone,  and  conglomerate,  and  the 
middle  one  of  shale,  with  thin  beds  of  sandstone.  The 
lower  horizon  is  subdivided  into  two  parts,  an  upper 
one  of  sandstone  and  shale,  and  a  lower  one  of  shale, 
sandstone,  and  tuff  beds.  The  most  productive  oil 
strata  are  in  the  middle  and  lower  horizons.  The 
sandstone  and  tuff  are  the  chief  oil  carriers,  though 
some  oil  is  obtained  in  places  from  the  shale.  Vol- 

canic rocks,  lavas,  tuffs,  and  dykes  are  found  in  the 
Tertiary  with  the  oil  strata,  sometimes  contempor- 

aneous with  and  sometimes  intrusive  in  the  sediments. 
Wherever  the  oil  strata  are  cut  by  an  intrusion  the  oil 

is  reported  to  be  of  low  specific  gravity,  often  averag- 
ing even  less  than  10^  Baume.  It  is  noticeable  also 

that  the  heavy  oils  occur  in  the  highest  horizons  as  a 
rule. 

The  Nishiyama  field  is  the  most  productive  one  in 
the  Echigo  district  and  is  typical.  The  axis  of  the 

Nishiyama  anticline  strikes  N45'E,  and  the  north-west 
side  of  the  anticline  has  dropped  down  along  a  fault 
along  the  axis.  The  shallow  wells  occur  on  the  south- 

east side  of  the  anticline.  Those  so  far  developed 
range  in  depth  from  1,490  to  1,790  ft.  On  the  north- 

west side  of  the  anticline  occur  the  deeper  wells.  The 
average  depth  along  here  is  2,980  ft.  The  deepest  one 
so  far  drilled  is  No.  73,  which  reached  a  depth  of 
4,613  ft.  Both  cable  and  rotary  drills  are  used  in  drill- 

ing these  wells.  The  beds  are  relatively  soft.  With 
the  cable  drills  the  average  progress  is  20  to  35  ft.  per 
day.  The  record  is  60  ft.  With  rotary  drills  the  aver- 

age advance  is  from  100  to  125  ft.  per  day,  and  the  rec- 
ord is  500  ft.  A  number  of  flowing  wells  have  been 

brought  in.  The  largest  gusher  was  brought  in  on  May 
25,  1914,  in  the  Kurokawa  lease  in  the  Akita  district, 
and  flowed  11,350  barrels  of  42  gallons  per  day.  The 
flow  rapidly  decreased  in  quantity  and  after  about  five 
months  it  was  necessary  to  pump.  A  small  gusher 
was  reported  to  have  come  in  in  the  Akita  district  with 
a  flow  of  1,362  barrels.  The  production  from  the  oil 
wells  throughout  Japan  is  small.  Even  the  small  wells 
may  flow  for  a  short  time,  but  must  soon  be  pumped. 
The  average  daily  production  for  the  Nishiyama  field, 
the  most  productive  one  in  Japan,  is  only  45  barrels, 
and  the  average  for  the  entire  Echigo  oil  district  is 
only  2  25  barrels  per  day. 

The  oil  varies  somewhat  in  the  different  fields  in  the 
same  district,  and  in  the  different  sands  of  the  same 
field.  As  a  rule,  the  higher  grade  oils  occur  in  the 
lower  horizons.  Generally  speaking,  the  Japanese  oils 
are  heavy  oils  A  fair  average  for  them  is  30°  Baum6. 
The  highest  grade  oil  is  from  the  small  Totomi  district, 
which  averages  42'  Baum^  ;  and  the  heaviest  from  the 
Akita  district,  which  averages  20°  Baume. 

At  the  end  of  1912  there  were  2,740  producing  wells 
in  Japan,  of  which  2,153  were  drilled  with  American 
type  machines;  301  were  drilled  with  Japanese  spring 
poles;  and  286  were  dug  by  hand.  At  this  time  205 
wells  were  being  developed  ;  106  with  American  rigs  ; 
76  with  Japanese  spring  poles  ;  and  24  were  being  dug 
by  hand.  Since  the  date  of  the  above  record,  deeper 
wells  have  been  dug  further  out  on  the  slopes  of  the 
anticlines,  and  .ire  proportionately  more  numerous  than 
formerly  in  the  active  fields.  In  March,  1917,  there 
were2,840  producing  wells  in  the  Echigo  district  alone. 
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Of  these,  2,236  were  drilled  with  American  type  drills  , 
318  with  Japanese  bamboo  springs  poles,  and  286  were 
dug  by  hand.  The  total  production  for  March  in  this 
district  of  Echigo  was  158.733  barrels. 

Excepting  for  a  small  percentage  which  is  held  by 
the  Government  for  the  use  of  the  Navy,  all  of  the 
Japanese  oil  is  refined,  as  it  is  too  scarce  and  too  valu- 

able to  use  crude  as  fuel.  The  refineries  are  in  the 
oil  districts. 

In  1915  there  were  eight  companies  in  Japan  report- 
ing a  production  of  over  5,000  barrels  per  year.     They 

reported  a  total  production  of  2.932,097  barrels.  Com- 
panies producing  less  than  5,000  barreh  per  year  are 

not  reported  in  the  official  statistics.  The  production 
and  refining  is  practically  in  the  hands  of  two  com- 

panies, the  Nippon  Oil  Company  and  the  Hoden  Oil 
Company.  The  Nippon  Oil  Company  is  credited 
with  1.62S.291  barrels,  and  the  Hoden  Oil  Company 
with  993.944  barrels.  There  were  apparently  in  this 
year  only  309.861  barrels  produced  by  other  oil  pro- 

ducers, doubtless  almost  altogether  from  wells  dug  by primitive  methods. 

ALSACE   POTASH   DEPOSITS 
The  deposits  of  potash  near  Mulbouse,  in  the  south 

of  Alsace,  were  discos'ered  after  the  annexation  by 
Germany  in  1871.  Their  loss  is  a  serious  economic 
blow  to  Germany.  At  the  meeting  of  the  Society  of 
Chemical  Industry  held  in  London  on  November  4, 
Paul  Kestner,  president  of  the  Society  de  Chimie  In- 
dustrielle,  read  a  paper  on  these  deposits  from  which 
we  extract  the  following  brief  notes. 

The  Alsace  potash  beds  are  situated  in  the  south  of 
the  province,  in  the  plain  bounded  on  the  south  by  the 
Jura,  on  the  west  by  the  Vosges,  and  on  the  east  by 
the  Rhine.  Recent  borings  have  shown  that  beds  of 
the  same  formation  are  to  be  found  beyond  the  Rhine 
The  deposits  extend  as  far  as  the  suburbs  of  Mul- 
house.  They  consist  of  two  beds,  of  which  the  first, 
the  more  important  of  the  two,  has  an  average  thick- 

ness of  4  metres  and  occupies  an  area  of  about  200 
square  kilometres.  It  is  found  at  a  depth  of  about  650 
to  1 ,000  metres.  The  upper  bed  is  less  important  both 
in  area  and  thickness  ;  it  is  fairly  regularly  parallel  to 
the  first  and  is  15  to  25  metres  above  it.  The  beds 

are  formed  for  the  most  part  of  pure  sylvine,  or  potas- 
sium chloride.     They  are  situated  below  a  deposit  of 
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rock-salt,  which  attains  a  thickness  of  240  metres. 
The  upper  bed  has  an  average  content  of  35%  of  potas- 

sium chloride  and  the  lower  one  of  3C%.  The  layers 
are  nearly  horizontal,  which  greatly  facilitates  the 
working.  They  are  not  subject  to  infiltration  of  water. 
The  total  contents  of  the  two  beds  is  estimated  at  about 
700.980,000  cubic  metres,  that  is  to  say,  about 

1,472,058.000  tons,  the  average  content  of'the  salts 
being  22%  of  potash  (KoOl.  The  whole  deposit  repre- 

sents therefore  more  than  300  millions  of  tons.  But 
the  most  interesting  fact  is  that  the  puritv  of  the  salt 
greatly  surpasses  that  of  all  other  known  deposits  of 
importance,  and  is  notably  very  superior  to  that  of 
Stassfurt.  Refining  is  unnecessary  for  the  salt  inten- 

ded for  agriculture. 
The  first  boring  was  made  in  1904,  near  Wittels- 

heim,  by  prospectors  working  for  Joseph  Vogt  and 
J.  B.  Grisez,  Their  object  was  to  look  for  coal.  At 

358  metres,  they  reached 
beds  of  rock-salt ;  the  bor- 

ing was  continued  toadepth 
of  1,129  metres.  Potash- 
bearing  strata  were  reached 
without  their  occurrence 
being  detected.  Itwasonly 
later,  in  examining  samples 
of  a  dark  red  colour,  that 

the  presence  of  potash  was 
recognized.  Other  borings 
showed  that  the  deposit 
was  of  large  extent.  The 
company  formed  to  work 
the  discovery  made  165 
borings,  and  began  working 
in  the  first  shaft  in  1910. 

This  company,  the  Ge- werkschaft  Amelie.  has 

founded  affiliated  compan- 
ies in  order  to  profit  by  the 

regulations  of  the  German 
potash  cartel,  which  allows 
a  given  output  to  each 
centre  of  extraction  work- 

ing of  a  concession  of  1.800 
hectares.  At  the  end  of  the 
same  year,  the  German 
company  in  Stassfurt.  the 
Deutsche  Kaliwerke,  recog- 

nizing the  value  of  the  Al- 
satian beds  and  fearing  the 

independent  spirit  of  these 
new  competitors,  bought 
enough  shares  to  secure 
for  themselves  the  control 
of  the  .\melie  company. 

They  paid  30.000  marks for  shares  which  had  cost 
lheirowners6,000.  Another 
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group  of  French  and  Alsatian  capitalists  founded  the 
Sie.  Thertse  company.  This  company  obtained  a 
certain  number  of  concessions  covering  5,000  hectares, 
and  afterward  bought  most  of  the  shares  in  two 
other  companies  which  owned  concessions  adjacent 
to  iheir  own.  The  different  concessions  of  the  Ste. 
Therese  company  have  just  begun  to  be  worked  Two 
of  the  shafts  have  reached  the  deposit,  and  two  are 
now  being  sunk.  Two  other  German  groups  have  ac- 

quired concessions  and  are  carrying  out  development 
work.  It  m  ly  therefore  be  said  that  the  potash  basin 
of  Upper  Alsace  is  divided  among  four  parent  groups. 

The  German  Potash  Syndicate  took  care  to  limit 
the  working  of  the  Alsace  deposit,  and  only  allowed 
an  output  of  5%  of  the  toial  Clerman  output.  In  order 
to  safeguard  the  interestsof  the  powerful  shareholders 
of  the  mines  of  Northern  Germany,  the  deposit  fur- 

nishing the  richer  product  and  the  mines  which  could 

be  most  easily  and  most  economically  worked  were 
sacrificed  to  the  poorer.  In  addition,  vexatious  regu- 

lations were  made  (which  seem,  however,  to  have  been 
annulled  shortly  before  the  war)  enacting,  for  instance, 
that  Slassfurt  should  be  taken  as  the  basis  from  which 
transport  charges  were  to  be  calculated  whatever  the 
destination  might  be.  Thus,  for  Switzerland  or  for 
France,  which  are  30  kilometres  from  Mulhouse,  the 
cost  of  transport  was  as  high  as  for  the  600  kilometres, 
as  the  crow  flies,  between  their  frontiers  and  Siassfurt. 
These  tariffs  were  in  force  even  for  the  countries  ad- 

joining the  workings.  The  State  had  laid  it  down  as 
a  principle  that  potash  must  be  considered  as  a  nation- 

al asset,  and  must,  before  everything  else,  favour  the 
agriculture  and  industries  of  Germany.  The  defeat  of 
Germany  releases  the  Alsace  deposits  from  this  cartel. 
Their  eventual  control  will  no  doubt  be  settled  at  the 

peace  conference. 

ZIRCONIA,   ZIRKITE,  AND  FERRO-ZIRCONIUM. 
At  the  meeting  of  the  Ceramic  Society,  held  at 

Swansea,  a  paper  was  presented  by  H.  C.  Meyer,  of 

Philadelphia,  eniitled  "Zirconia;  its  Occurrence  and 
Application."  This  paper  deals  largely  v.ith  the  com merciiil  form  in  which  zirconia  occurs,  known  as  zir 
kite,  and  it  mentions  ferro-zirconuim,  the  steel  alloy  of 
which  much  is  heard  but  of  which  little  is  known. 

Literature  on  the  technology  and  application  of  zir- 
conium oxide  has  been  amazingly  stimulated  by  the 

war,  not  only  in  the  United  States  but  also  in  England. 
Probably  we  should  be  even  more  surprised  at  the  ap- 

plications which  have  been  devclopetf  in  Germany  dur- 
ing the  last  four  years,  but  unfortunately  very  little 

information  of  an  authentic  character  has  been  avail- 

able .-^s  far  b  ick  as  the  year  1913,  Krupp's  of  Essen 
were  experimenting  with  zirconia,  presumably  in  the 
hope  of  developing  its  use  as  a  steel  hardening  agent. 
At  the  same  time,  several  German  chemical  manufac- 

turers were  producing  pure  white  zirconium  oxide  free 
from  iron,  titania.  and  silica,  at  prices  varying  from 
60  to  75  cents  per  kilogramme.  In  1915.  the  writer 
spent  much  time  in  Brazil  investigating  the  zirconia 
deposits,  and.  in  a  sojourn  of  over  a  month  in  the  Cal- 
das  area,  learned,  from  personal  conversation  with 
various  well-informed  landowners,  that  there  had  been 
an  attempt  by  certain  German  interests  to  form  a  mono- 

poly. Fortunately  the  sentiment  in  Brazil  in  the  very 
beginning  of  the  war  was  strongly  pro-ally,  and  any 
marked  activities  on  the  part  of  German  interests  were 
not  only  frowned  upon  by  the  lirazilian  Government 
but  also  by  the  public  in  general.  A  local  representa- 

tive of  German  interests  became  involved  in  certain 

legal  diflic'ilties  in  regard  to  the  title  of  certain  zir- 
conium ore  deposits,  and  was  subsequently  recalled  to 

Germany. 
Brazilian  Zirkite  Deposits.  —  Throughout  this 

paper,  wherever  the  word  "zirkite"  is  employed,  it  is 
understood  that  it  is  not  as  the  name  of  any  particular 
mineral,  but  merely  to  designate  the  commercial  ore  of 
zirconium  sui  h  as  that  furnished  by  the  deposits  near 
Caldas,  being  essentially  a  mixture  of  brazilite,  zircon, 
and  a  new  and  unnamed  zirconium  silicate.  This  new 

zirconium  silicate  was  under  investigation  by  Dr.  Or- 
ville  A.  Derby,  former  chief  of  the  Brazilian  Geologi- 

cal Survey,  at  the  time  of  his  death.  Zirkite  is  a  trade 
name  registered  in  the  UniteJ  Slates  Patent  Office  by 
the  Fooie  Mineral  Co.  of  Pliiladelphia. 

There  are  but  few  commercial  deposits  of  the  un- 
usual ores  which  present  more  interesting  geologic  as 

well  as  economic  features  than  do  the  deposits  of 
natural  zirconium  oxide  in  Brazil.     The  Caldas  region, 

visited  in  1915  by  the  writer,  in  which  these  zirconia 
deposits  occur,  is  situated  partly  in  the  state  of  Minas 
Geraes  and  partly  in  the  state  of  Sao  Paulo.  It  is  a 
mountainous  plateau,  the  main  elevation  of  which  is 
about  3.600  ft.  The  surface  is  undulating,  presenting 
differences  in  altitude  of  from  300  to  600  ft  The 

whole  area  is  bounded  on  all  sides  by  ridges  rising  ab- 
ruptly from  600  to  1,200  ft  above  the  general  level 

and  forming  a  roughly  elliptical  enclosure  with  a  major 
axis  of  approximately  20  miles  in  length  and  a  minor 
axis  of  15  miles  This  peculiar  arrangement  of  the 
higher  ridges  is  very  significant  when  coupled  with  the 
fact  that  the  predominant  rock  of  the  plateau  is  a 
phonolite  and  the  presence  of  liighly  mineralized  ther- 

mal waterofconsi.ierablemedicinal  value.  (SeeOrville 

A.  Uerliy.  "Nepheline  Rock  in  Brazil,"  in  the  Quarterly 
Journal  of  the  Geological  Society,  August,  1887.)  No 
thorough  geological  survey  has  been  made  of  this  area 
with  a  view  to  determining  the  origin  of  the  zirconia. 
The  character  of  the  ore,  however,  and  the  formations 
seem  to  point  to  pneumatolytic  agencies.  A  careful 
study  of  the  relationship  of  the  large  masses  of  coarsely 
crystalline  nephelite  syenite  in  this  area,  with  pro- 

nounced segregations  of  eudialyte,  might  throw  some 
light  upon  this  subject. 

Zirkite  can  be  roughly  divided  into  two  classes: 
First,  alluvial  pebbles  ranging  in  size  from  i  in  to  3  in. 
in  diameter,  generally  carrying  about  90  to  93%  zir- 

conium oxide.  These  pebbles,  known  as  "  favas."  and 
having  a  specific  gravity  ranging  from  4  8  to  5  2,  are 
found  along  small  stream  beds  and  on  the  talus  slopes 
of  low  ridges.  Second,  zirconia  ore  proper,  or  zirkite, 
which  ranges  in  shade  from  a  light  grey  to  a  blue 
black,  the  lighter  coloured  material  carrying  a  higher 
percentage  of  zirconium  silicate,  as  evidenced  by  an- 

alysis, whicl)  in  some  cases  shows  a  minimum  of  73% 
zirconium  oxide.  The  blue  black  ore  generally  carries 
from  80  to  S5Vi>  zirconium  oxide.  By  careful  sorting, 
however,  a  uniform  grade  carrying  about  80%  is  pro- 

duced. Prior  to  the  investigations  of  Derby  and  Lee, 
this  ore  was  considered  identical  w  th  baddeleyite  or 
brazilite.  It  has  now  been  shown,  however,  that  it  is 
a  mechanical  mixture  of  three  minerals,  namely,  brazil- 

ite, zircon,  and  anew  and  unnamed  zirconium  silicate 
carrying  about  75%  zirconium  oxide  This  new  miner- 

al has  the  same  crystal  form  as  zircon  (67%  ZrOj), 
but  is  readily  soluble  in  hydrofluoric  acid  while  zircon 
is  not  affected,  this  being  a  characteristic  differential 
test.  The  finely  powdered  mineral,  on  being  treated 
with  a  weak  solution  of  hydrofluoric  acid,  leaves  a 
residue  of  minute,  perfect,  pyramidal  crystals  of  zircon. 
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the  brazilite  and  new  zirconium  silicate  going  into  so- 
lution. Several  large  outcrops  of  the  ore  occur  on  the 

extreme  westerly  edge  of  the  plateau,  one  or  two  iso- 
lated boulders  weighing  as  much  as  30  tons.  No  ex- 

tensive development  work  has  yet  been  attempted,  al- 
though several  crosscuts  have  been  run  to  determine 

the  width  of  the  vein,  and  a  few  shallow  prospect 
holes  to  determine  the  depth,  but  seemingly,  through 
indifference  of  the  owners,  this  development  work  was 
not  completed  In  some  of  the  deposits  the  ore  occurs 
in  the  form  of  gravel  and  large  pebbles  embedded  in 
a  reddish  clay  matrix  greatly  resembling  a  boulder  clay. 
This  is  mined  by  open  cut  methods.  The  clayey  mass, 
on  being  exposed  to  the  tropical  sun  and  air,  readily 
dries,  and  the  zirconia  can  then  be  separated  from  the 
clay  matrix  by  a  coarse  screen.  Belore  shipment,  it 
is  thoroughly  washed  to  remove  the  small  percentage 
of  ferruginous  matter  still  adhering. 

Most  of  the  mines  are  many  miles  from  the  railroad. 
Horses  for  other  than  saddle  purposes  are  practically 
unknown,  and  the  ore  is  transported  to  the  railroad 
station  by  ox  cartscarrying  about  one  ton  each .  These 
carts  are  of  the  most  primitive  character,  having  large. 
solid,  wooden  wheels  some  4  ft.  in  diameter  and  6in. 
in  thickness.  From  8  to  16  oxen  are  generally  re- 

quired for  each  cart,  owing  to  the  mountainous  roads. 
This  very  cursory  examination  of  the  zirconia  de- 

posits makes  it  unsafe  to  venture  any  conjecture  as  to 
the  quantity  of  ore  available.  Suffice  it  to  sav.  how- 

ever, that  the  deposits  have  been  traced  for  a  distance 
of  fifteen  miles  between  Cascata  and  Caldas.  and  if 
surface  indications  are  of  any  significance,  are  of  vast 
extent. 

Application  as  a  Refractory. — The  remarkable 
heat-resisting  qualities  of  zirkite  at  once  commend  it 
as  a  refractory  of  the  first  order.  Its  high  melting 
point,  low  coefficient  of  expansion,  and  low  thermal 
conductivity  make  it  an  ideal  lining  lor  electric  fur- 

naces of  either  the  arc  or  resistance  type.  The  pure 
oxide,  owing  to  the  comparatively  high  cost  of  extrac- 

tion and  purification,  is  too  costly  at  the  present  time 
for  industrial  uses  on  a  large  scale.  Careful  tests  have 
shown,  however,  that  zirkite  is  eminently  fitted  for 
such  work. 

To  compete  with  the  various  other  high  grade  re- 
fractory bodies  now  used  industrially,  zirkite  must 

necessarily  possess  certain  refractory  qualities  lacking 
in  its  rivals,  such,  as  for  example,  a  higher  melting 
point  or  greater  resistance  to  chemical  agencies.  In 
other  words,  the  initial  cost  of  a  zirkite  lining,  which 
is  rather  high  as  compared  with,  (or  example,  magne- 
site  brick,  is  more  than  offset  by  its  low  thermal  con- 

ductivity and  low  coetficient  of  expansion. 
There  are  many  difficulties  attending  the  manufac- 

ture of  zirkite  brick.  Zirkite  itself  has  little  or  no 
plasticity,  and  the  initial  experiments  made  by  the 
author  and  several  experienced  firebrick  manufac- 

turers, show  that  the  selection  of  the  proper  binder 
governs  the  melting  point  and  fire  shrinkage  of  zirkite 
brick.  The  high  percentages  of  silica  and  iron  oxide 
also  play  an  important  part  in  the  behaviour  of  the 
material  when  subjected  to  high  temperatures.  It 
will  be  noted  from  the  foregoing  analyses  that  the 
only  two  oxides  present  which  would  be  likely  to  cause 
a  lowering  of  the  melting  point  are  r.ilica  and  ferric 
oxide.  The  small  percentage  of  titanium  oxide  pres- 

ent may  or  may  not  exert  a  fluxing  action  at  high  tem- 
peratures 

In  preliminary  work,  small  briquettes  measuring  36 
by  20  by  5  mm.  were  made  from  the  follosving  mix- 

tures. These  were  thoroughly  dried  and  burnt  at  a 

temperature  of  approximately  1.427°C.  with  the  fol- 

lowing results. 
Linear Shrinkage 

Per  cent. 
1.  Pure  zirconium  oxide  (99%  ZrOa)           9 
2.  Walereround  zirkite  (8»%  ZrOj)           9 
3.  Semi  purified  zirl(iie  (95%  ZfOq)          9 

93  grammes  of  No.  3  and  7  grammes  Dry  Branch 
n 

Briquette  No.  1.  made  from  pure  zirconium  oxide 
analysing  about  99%  ZrOj.  yielded  a  sticky  mass  on 
mixing  with  water  and  was  quite  soft  after  drying. 
After  burning.  No.  1  was  still  in  a  soft  condition  and 
could  be  readily  scratched  with  the  nail.  Briquette 
No.  2  consisted  of  zirkite  carrying  about  84%  ZrO,. 
As  indicated,  this  material  was  wet  ground  in  a  ball 
mill  and  thus  reduced  to  an  extremely  fine  state  of 
sub-division.  It  was  readily  moulded  into  shape.  Fir- 

ing rendered  the  material  extremely  dense  and  of  a 
flint-like  hardness.  Several  briquettes  were  heated  to 
redness  and  one  end  plunged  into  a  beaker  of  water. 
Ti  is  quenching  test  apparently  left  the  material  un- 

affected, as  no  cracks  were  developed.  Briquette  No. 
3  was  made  from  95%  zirconium  oxide.  This  95% 
product  was  prepared  on  a  small  scale  from  zirkite. 
Much  of  the  silica  and  nearly  all  of  the  iron  were  re- 

moved by  this  refining,  which  yielded  a  light  grey 
product.  After  firing,  the  briquettes  presented  a  very 
dense  structure  and  were  extremely  hard.  Briquette 
No.  4  shows  the  bad  effect  of  even  a  small  percentage 
of  a  very  refractory  china-clay.  Dry  Branch  kaolin  is 
a  pure  white,  washed  clay,  having  a  fusing  point  above 

1.790°C.  Briquette  No  5  was  made  from  a  mixture 
of  60  grammes  coarse  zii  kite  (material  passing  through 
an  SOmesh  screen)  and  40  grammes  water-ground  zir- 

kite. or  material  similar  to  No.  2.  The  shrinkage  in 
this  case  was  extremely  low.  The  briquette,  after  fir- 

ing, presented  a  rather  coarse,  porous  texture,  but  pos- 
sessed considerable  tensile  strength.  Whether  these 

shrinkage  figures  would  be  much  greater  at  higher 
temperatures  it  is  difficult  to  say. 

Tests  made  by  G.  T  Stowe  at  the  Ohio  State  Uni- 
versity, on  Using  zirkite  ground  to  100  mesh  and  mould- 

ed into  cones,  showed  no  fusion  at  cone  i5  (1,830°C). 
The  material  burnt  with  little  warpage  or  shrinkage 
and  showed  only  slight  vitrification.  With  a  view  to 
finding  a  suitable  bonding  material,  he  used  a  mixture 
consisiing  of  95%  zirkite.  100  mesh,  and  5%  of  a 
highlv  silicious  fireclay.  This  mixture  was  made  into 
cones  and  subjected  to  a  temperature  of  about  cone 

32  (1.770°C).  Little  warpage  of  shrinkage  was  noted 
and  only  slight  vitrification.  A  mixture  of  98?i  zir- 

kite and  5%  slacked  lime  proved  that  the  addition  of 
this  latter  oxide  lowered  the  melting  point  markedly. 

A  series  of  tests  made  by  R.  C  Gosrow  on  zirkite 
gave  the  following  interesting  results.  The  tests  were 
made  in  the  form  of  small  briquettes  measuring  Ij  by 
IJ  by  4  in.  in  a  steel  mould.  The  material  svas  ram- 

med in  place  with  considerable  pressure.  Five  such 
tests  were  made  as  follows  :  (1)  Zirkite  powder,  bond- 

ed by  26  5°  Be  MgCI.,  solution  (concentrated  from  salt 
bittern).  Mixed  to  consistency  of  a  stiff  mud  and  ram- 

med Dried  5  days — 100°C.  Dried  8  hours— 150°C. 
Heated  gradually  to  bright  red  and  exposed  to  tem- 

perature 1.600°C  in  an  electric  arc  furnace  (or  two 
hours.  The  sample  showed  no  fusion  ;  corners  sharp 
and  hard  ;  scratch  glass  :  shrinkage  slight ;  FeO  and 
Fe  adhere  in  molten  condition;  FeO  showed  corro- 

sion ;  very  dense  ;  difficult  to  crack  with  bricklay- 
ers  hammer.  (2)  Zirkite  powder.  50%  ;  dead- 
burnt  magnesia  (electrically  dead-burnt).  50%  ;  bond- 

ed by  26'5°  B6  MgCl^  solution  and   mixed  to  hard. 
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stiffmud  and  rammed.  Dried  same  as  No.  1.  Heated  to 
same  temperature  and  for  same  time  as  No.  1 .  Fused 

to  spongy  mass,  dark  colour.  The  fusion  was  evident- 
ly caused  by  iron  oxide  and  silica.  (3)  Zirkite  powder, 

10%  :  dead-burnt  magnesia,  88%  ;  26  5°  Bi  MgC\., 
solution,  2%.  Mixed  to  stiff  mud  and  rammed.  Dried 
and  heated  same  as  for  No.  1.  Hard,  dense,  compact 
brick:  sharp,  hard  corners;  positively  no  fusion  ;  show- 

ed no  corrosion  by  FeO  ;  light  brown  colour.  (4)  Zir- 
kite powder ;  bonded  by  30^  B^  Na^SiO.,  solution  to  form 

stiff"  mud  and  rammed.  Dried  and  heated  same  as  No. 
1.  No  fusion  ;  extremely  hard,  dense  ;  interior  appear- 

ed denser  than  exterior :  slight  crack  in  interior,  prob- 
ably due  to  moisture.  (5)  Zirkite  powder  ;  bonded  by 

small  amount  of  water  in  form  of  vapour,  mixed  to 
stiff  mud  and  rammed.  Dried  and  heated  same  as  for 
No.  1.  Compares  to  properties  of  No.  1.  Showed 
same  FeO  corrosion. 

With  the  exception  of  No.  2,  which  fused,  the  sam- 
ples showed  :  (1)  general  corrosion  by  FeO  in  spots; 

(2)  slight  shrinkage ;  (3)  withstood  temperature  changes 

from  500"C  to  1.600'C;  without  any  cracking  or  spal- 
ling  ;  (4)  no  contortion  or  deformation  at  high  tem- 

peratures ;  (5)  precaution  necessary  in  choosing  suit- 
able binder,  and  also  care  to  be  used  in  mixing  other 

refractory  substances  containing  impurities  as  FeO. 
SiO.j.  etc.  ;  (6)  zirkite  can  be  used  equally  with  mag- 

nesia, and  with  less  cost  for  linings,  etc. 
The  results  secured  by  Mr.  Gosrow  under  test  No. 

3  appeared  promising  enough  to  warrant  further  inves- 
tigation along  this  line.  Preliminary  tests  indicate 

that  magnesium  chloride  would  be  objectionable  on  a 
commercial  scale.  Hence,  another  binder  was  sought 
and  ultimately  found  in  water-ground  zirkite.  It  was 
further  considered  that  the  dead-burnt  magnesia  (elec- 

trically dead  burnt)  might  be  successfully  replaced  by 
ordinary  calcined  magnesite,  such  as  is  used  for  mag- 
nesite  cement  in  flooring.  This  product  carries  about 
93%  magnesium  oxide,  with  a  small  percentage  of  car- 

bon dioxide,  calcium  oxide,  and  silica. 
The  following  formulae  were  used,  by  J.  R.  Adams 

under  the  author's  supervision,  in  the  making  of 
several  small  briquettes,  which  were  carefully  dried 

and  burnt  at  a  temperature  of  approximately  1,427'^C 
in  a  small  muffle  furnace:  Formula  3A.  45  grammes  zir- 

kite (ground  to  pass  through  80  mesh  screen),  45 
grammes  magnesium  oxide  (calcined).  10  grammes 
water -ground  zirkite.  The  briquettes  after  burning 
were  of  a  brownish-yellow  cast,  with  a  rather  loose  tex- 

ture, but  quite  resistant  to  abrasion  and  of  a  fair  tensile 
strength.  The  fire  shrinkage  at  the  above  tempera- 

ture was  approximately  8%  linear  measurement.  One 
of  the  briquettes  at  a  white  heat  was  dropped  in  a 
beaker  of  water,  but  no  cracks  were  developed  and 
the  material  was  apparently  as  solid  as  before  quench- 
ing. 

Formula  3B.  72  grammes  zirkite  (ground  to  pass 
through  80  mesh  screen),  18  grammes  magnesium  oxide 
(calcined),  lOgrammes water  groundzirkite.  Briquettes 
made  from  this  formula  had  very  much  the  appear- 

ance of  those  produced  by  formula  3A.  The  fire 
shrinkage  was  approximately  the  same.  The  specific 
gravity  was  of  course  higher,  owing  to  the  greater  per- 

centage of  zii  kite  present.  The  results  of  these  tests 
were  considered  rather  encouraging,  and  further  in- 

vestigations are  now  under  way.  The  strong  objec- 
tion to  the  use  of  the  magnesium  oxide,  particularly 

the  calcined  product,  is  the  fact  that  it  has  an  extreme- 
ly high  shrinkage.  This  of  course  is  not  true  of  the 

costly  electrically  shrunk  magnesium  oxide,  but  the 
tendency  would  naturally  be  toward  the  use  of  the 
cheaper  calcined  oxide. 

As  will  be  noted  under  fire  shrinkage,  briquette  No. 
4,  mLved  with  a  10"o  bond  of  refractory  clay,  showed 
extremely  high  shrinkage.  It  was  decided,  however, 
to  manufacture  a  few  standard-size  firebricks,  using  a 
5%  bond  of  Warrior  Ridge  clay,  as  mentioned  above. 
The  zirkite  was  ground  to  pass  through  an  80-mesh 
screen  and  thoroughly  mixed  in  a  dry  pan  with  5%  of 
the  before  -  mentioned  clay.  The  mass  was  slightly 
moistened  and  formed  into  bricks  in  the  same  manner 

as  is  pursued  in  the  manufacture  of  silica  or  chrome 
bricks.  After  thoroughly  drying,  these  bricks  were 
burnt  in  a  silica  brick  kiln,  at  an  estimated  tempera- 

ture of  at  least  1,649°C  No  figures  were  secured  as 
to  the  fire  shrinkage,  but  even  this  small  percentage 
of  clay  caused  the  bricks  to  soften  at  a  temperature 
well  below  the  fusion  point  of  zirkite.  The  standard 
bricks  made  from  the  material  weighed  on  an  average 
13  lb.  each. 

To  determine  the  behaviour  of  the  material  when  in 

contact  with  carbon  at  high  temperatures,  the  follow- 
ing investigation  was  made  byan  experienced  investiga- 
tor, who  requests  that  his  name  be  withheld.  A  brick 

was  made  a  part  of  one  side  of  the  trough  of  a  granu- 
lar carbon  resistance  furnace,  the  rest  of  the  trough 

being  made  of  magnesite  brick,  all  being  backed  up 
by  firebrick.  A  pyrometer  tube  was  put  in  so  as  to 
give  the  temperature  of  the  surface  of  the  brick,  next 
the  carbon  register,  and  temperatures  read  with  a 
Wanner  pyrometer.  In  about  one  half -hour  after 
starting,  the  temperature  was  l.SOO^C  i  25"  and  it  was 
held  between  1.750-  and  l.S50^C.  averaging  1,800°C 
±25'  for  li  hours.  The  furnace  was  then  torn  apart. 
The  zirkite  brick  was  just  nicely  red  on  the  back  (2jin. 
from  the  resistor),  while  the  magnesite  bricks  were 
much  redder.  From  this  and  from  tlie  temperature 
of  the  firebrick  backing  when  felt  from  time  to  time, 
it  is  plain  that  zirkite  has  a  considerably  lower  ther- 

mal conductivity  than  magnesite,  and  quite  probably 
the  lowest  of  any  available  material  that  will  stand 

1,800°C.  The  brick,  when  put  in  place,  had  a  slight 
crack,  and  this  increased  a  little  on  heating,  but  not 
very  badly.  Magnesite  bricks  on  both  sides  of  it  were 
badly  cracked.  A  slight  shrinkage  was  noted  on  the 
hot  face,  and  the  surface  of  the  zirkile  brick  was  slight- 

ly pitted  and  spongy.  The  spongy  layer  was  only 
about  4  in.  thick.  The  magnesite  bricks  were  con- 

siderably more  acted  upon  by  the  carbon  than  the  zir- 
kite bricks,  their  surfaces  being  eaten  away  uniformly 

over  J  in.  Hence,  as  regards  the  action  of  carbon  on 
the  hot  brick,  the  zirkite  brick  appears  superior  ta 
magnesite,  but  inferior  to  carborundum 

The  zirkite  brick  was  not  supporting  any  weight,  and 
only  the  inner  face  reached  l.SOO^C.  The  brick  had 
not  really  fused  nor  flowed  of  its  own  weight,  that  is, 
it  might  not  have  failed  under  a  cone  test  at  l.SOO^C. 
Yet  when  the  brick  was  picked  up  with  tongs,  they 
sank  into  the  hot  face,  under  gentle  pressure,  to  a 
depth  of  Jin.  The  face  of  the  brick  was  very  plastic, 
and  though  it  had  not  really  fused  nor  flowed  out  of 
shape,  the  fact  that  the  brick  as  a  whole  kept  its  shape 
was  due  to  the  stiffening  effect  of  the  comparatively 
cold  back  of  tlie  brick.  If  the  whole  brick  had  reach- 

ed 1,800  C,  and  had  been  under  any  pressure,  as  in  a 
wall  with  other  courses  of  bricks  resting  on  it.  it  would 
certainly  have  been  pressed  out  of  shape.  It  therefore 

appears  that  l.SOO'C  is  the  upper  limit  at  which  this 
brick  (zirkite  l)onded  with  Warrior  Ridge  clay)  could 
be  safely  used  It  is  of  course  quite  possible  that  a 
brick  bonded  with  water  ground  zirkite  and  free  from 
clay  bond  might  be  stifler  and  stand  up  at  a  higher 
temperature.  Therefore,  while  this  particular  brick 
is  not  as  refractory  under  furnace  conditions  as  the  re- 
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57 ported  melting  point  of  zirkite  would  lead  one  to  ex- 
pect, it  is  still  refractory  enough  to  be  classed  among 

the  half  dozen  highest  refractories  ;  while  not  entirely 
free  from  shrinking  and  cracking,  its  behaviour  in  this 
respect  is  far  better  than  magnesite,  although  not  as 
good  as  carborundum.  Its  heat  conductivity  is  ap- 

parently less  than  any  other  of  the  high  refractories.  Its 
behaviour  in  contact  with  carbon,  while  not  perfect,  is 
not  so  bad  but  that  it  can  probably  be  controlled. 

A  satisfactorv  commercial  process  has  now  been  per- 
fected for  the  manufacture  of  zirkiie  brick  All  stand- 

ard shapes  are  now  being  made  and  are  finding  wide 
application  in  the  United  States  for  lining  electric  fur- 

naces. Essentially,  the  .American  method  of  manu- 
facturing zirkite  brick  consists  in  first  passing  the  ore 

through  a  crusher  and  grinding  to  about  60  mesh  in  a 
dry  pan,  removing  all  particles  running  finer  than  100 
mesh  by  passing  over  inclined  screens  and  bonding  the 
resultant  product  with  zirkite  cement.  About 50%  of 
60-mesh  zirkite  and  50%  of  zirkite  cement  constitute 
the  refractory  mass.  This  is  made  into  a  stiff  mud 
with  water  and  moulded  in  the  same  fashion  as  silica 
brick.  Green  zirkite  bricks  have  to  be  dried  very 
slowly,  as  otherwise  they  develop  air  cracks.  Further- 

more, great  care  should  be  exercised  in  setting  them, 
as  they  are  very  brittle  in  the  unburnt  state.  The  per- 

centage of  loss  is  rather  high,  but  the  warpage  and 
cracked  bats  can  be  used  over  again  after  regrinding 
in  the  dry  pan. 

Unfortunately,  war  conditions  prevent  the  enumera- 
tion of  the  many  uses  to  which  ziikite  is  now  being 

put  as  a  refractory  body.  It  is  to  be  hoped  that  such 
information  will  not  be  lost,  and  that  following  the 
war  there  will  still  be  a  greater  development  in  the 
uses  of  this  new  refractory. 

Ferro  zirconium — Various unauthenticated reports 
ha>.e  been  circulated  in  the  United  States  as  to  the  re- 

markable properties  of  German  armour-plate,  samples 
of  which  are  said  to  have  been  analysed  and  found  to 
contain  zirconium.  It  has  already  been  noted  that 

Krupp's,  of  Essen,  were  prior  to  the  war  investigating 
zirconium,  and  it  is  interesting  to  note  that  the  Brazil- 

ian Government  reports  show  that  in  1913  there  v^as 
exported  from  that  country  1,119  tons  of  zirconium 
ore.  As  there  was  no  important  consumption  of  the 
ore  at  that  time  in  either  the  United  Slates  or  England, 
it  is  natural  to  assume  that  nearly  all  of  this  tonnage 
went  to  Germany. 

It  has  been  known  for  some  time  and  patents  have 
been  granted  on  the  application  of  ferro-zirconium  as 
a  scavanger  for  removing  nitrogen  and  oxides  from 
steel.  One  of  the  most  recent  alloys  of  zirconium 
placed  on  the  market,  consists  essentially  of  between 
40  and  90%  zirconium,  with  the  residue  mainly  iron 
or  an  iron-group  metal.  Small  percentages  of  titan- 

ium and  aluminium  are  also  introduced.  This  series 
of  alloys  is  covered  by  United  States  Patent  No. 
1.151.160.  It  is  claimed  that  the  alloy  is  not  subject 
to  oxidation,  is  highly  resistant  to  chemical  reagents. 
and  is  readily  malleable.  It  is  suggested  that  one  of 
the  alloys  in  this  series  may  find  important  application 
in  the  manufacture  of  drawn  filaments  for  incandes- 

cent lamps.  Such  filaments  are  claimed  to  have  the 
properly  of  selective  radiation  :  in  other  words,  emit 
more  light  than  corresponds  to  the  temperature  at 
which  they  are  heated  by  electric  current.  This  im- 

plies a  considerably  lower  wattage  per  candle  power 
than  is  now  required  by  the  average  metal  filament 
lamp.  A  typical  analysis  of  some  of  the  alloys  pro- 

duced under  the  above  patent  shovvs  :  zirconium  65 °o, 
iron  26%,  titanium  012"b.  and  aluminium  7'7%.  The 
production  of  the  alloys  is  accomplished  either  by  re 

duction  with  finely  divided  aluminium  together  with 
the  mixed  oxides  of  iron,  titanium,  etc..  or  whatever 
metals  it  is  desired  to  introduce  into  the  alloy  ;  or  they 
can  be  produced  by  heating  the  mixed  oxides  in  a 
graphite  crucible  in  an  electric  furnace,  using  either 
zircon  or  zirkite  as  a  source  of  zirconium. 

Metallic  Zirconium — This  has  been  produced  in 
small  quantities  by  Dr.  C.  James,  of  New  Hampshire 
College.  It  is  in  the  form  of  a  greyish  black,  amor- 

phous powder,  which  gives  a  powerful  evolution  of 
hydrogen  when  treated  with  hydrofluoric  acid.  When 
shaken  near  a  flame  the  metal  produces  brilliant  sparks, 
and  small  quantitiescan  bereadily  ignited  with  a  match 
There  are  two  other  forms  of  metallic  zirconium 
namely,  the  crystalline  form  and  the  graphitic  types 
The  crystalline  form  has  a  density  of  64  and  a  melt 

ing  point  of  1.500°C. 
Zi  rkite  ll'are .— The  investigations  of  Dr.  CM.  John- 

son during  the  past  few  years  have  resulted  in  the 
manufacture  of  laboratory  ware  from  zirkite  mixed  with 
other  refractory  bodies.  Zirkite  filtering  crucibles, 
muffles,  combustion  tubes,  combustion  boats,  pyro- 

meter tubesandKippgenerators  with  replaceable  units, 
are  now  on  the  market  at  prices  comparing  favourably 
with  like  articles  of  chemical  porcelain  or  fused  silica. 
Zirkite  combustion  tubes  have  been  reported  running 
in  steel  testing  laboratories  on  carbon  determinations 
for  as  long  a  period  as  three  months,  being  used  con- 

stantly day  and  night.  Owing  to  the  composition  of 
these  tubes  they  are  not  attacked  by  basic  substances, 
do  not  devitrify,  and  are  gas-tight  up  to  temperatures 

of  1,000'C. Summary — The  following  is  a  summary  of  the 
commercial  uses  of  zirconium  ;  it  will  be  noted  that 
mention  is  made  of  other  uses  in  addition  to  those  de- 

scribed in  foregoing  paragraphs  ; 
(A)  (1)  The  metal  alloyed  with  iron  is  now  finding 

application  in  the  steel  industry  as  a  hardening  agent ; 
(2)  As  a  scavenger  for  removing  nitrogen  and  oxides 
from  steel ;  (3)  In  the  manufacture  of  drawn  filaments 
for  incandescent  lamps  ;  (4)  Alloyed  with  nickel  for  the 
production  of  high-speed  cutting  tools. 

(H)  (1)  The  carbide  is  employed  as  a  filament  for  in- 
candescent lamps  ;   (2)  As  an  abrasive. 

(C)  (1)  The  oxide  is  employed  as  a  refractory  body 
either  in  its  pure  form  or  in  the  semi-purified  state 
known  as  zirkite;  (2)  In  the  manufacture  of  zirkite 
bricks;  (3)  In  the  manufacture  of  small  highly  refrac- 

tory utensils  for  laboratory  purposes  ;  (4)  Combined 
with  yttrium  earth  oxides  for  the  manufacture  of  Nernst 
glowers  ;  (5)  As  a  substitute  for  calcium  oxide  in  lime- 

light cylinders  and  in  the  manufacture  of  pencils  for 
the  Bleriot  automobile  headlight ;  (6)  As  an  acid-proof 
enamel  ;  (7)  As  a  substitute  for  bismuth  salts  in  mak- 

ing X-ray  photographs  ;  (8)  As  an  addition  to  fused 
silica  ware  for  the  prevention  of  devitrification. 

(D)  (1)  The  nitrate  has  been  employed  as  a  food  pre- 
servative ;  (2)  In  the  lighting  fluids  used  in  the  manu- 

facture of  incandescent  mantles. 
(E)  (1)  The  basic  acetate  is  employed  for  weighting 

silks. 

Ireland's  Mineral  Resources. —  In  modern  times. 
Ireland  has  not  been  an  important  producer  of  miner- 

als, and  little  is  known  of  current  production  and  pos- 
sible resources.  We  extract  here  some  notes  on  the 

subject  contained  in  Sir  Lionel  Phillips's  report  on  the 
mineral  industry  of  the  United  Kingdom. 
Lead  is  not  mined  in  Ireland  at  present,  the  last 

substantial  producers  being  the  Glendalough  and 
Luganure  mines  in  County  Wicklow,  which  closed 
down  in  1892.     The  following  mines  were  examined 
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by  engineers  for  Sir  Lionel  Phillips's  Department Glenrlalounh  and  Luganure,  in  Wicklow  ;  Barryslown, 
in  Wexford  ;  Ballysodare.  in  Sli(,'0  :  Ballycorus,  in 
Dublin  ;  Drumreen  and  Keeldrum.  in  Donegal  ;  and 
Kurreen  in  Clare  As  a  result  a  limited  expenditure 
was  sancl  oned  on  the  Cllendalough  and  Luganure 
mines,  in  order  to  extend  the  dressing  plant  treating 
dump  material  and  to  reopen  part  ol  the  old  workings. 

No  zinc  is  mined  in  Ireland,  though  the  Department's 
engineers  saw  mines  in  Sligo  and  Clare  where  blende 
is  found  in  association  with  galena.  At  one  time  Ire- 

land was  a  big  producer  of  copper  and  pyrites,  the 
Knockmahon  and  Berehaven  mines  being  noied  for 
copper  and  the  Avoca  mines  for  pyrites.  Of  recent 
years  production  has  been  practically  non-existent.    A 

Haileybury  School  of  Mines.— In  the  October 
Hiillclin  of  the  Canadian  Mining  Institute.  A.  E. 

Flvnn,  A  K.SM,  gives  an  account  of  the  ore-dressing 
laboraioryattheHailevbury  Schoolof  Mines.  Hailey- 
burv  is  about  five  miles  north  of  Cobalt,  and  is  in  the 
centre  of  the  Northern  Ontario  mining  district,  com- 

prising Cobalt,  Porcupine,  Kirkland  Lake.  Gowganda, 
and  other  outlying  districts.  The  School  provides  an 
elementary  and  practical  mining  education  for  boys  of 
high-school  standing  and  also  inc  udes  courses  for 
mmers,  mill-men,  prospectors,  and  others  engaged  in 
mining  work.  There  is  a  demand  at  the  mills  for 
young  men  with  a  practical  technical  training,  to  assist 
in  the  control  of  mill  operations  and  to  give  intelligent 
assistance  in  research  work.     To  meet  this  demand  the 

Plan  of  the  Ore-Dressing  Laboratory,  Haileybury  School  of  Mines 

dozen  mines  were  examined  by  the  Department  s  en- 
gineers in  Tipperary,  Waterford,  Cork,  and  Wicklow. 

but  only  ihe  Avoca  and  Berehaven  mines  warranted  re- 
opening during  the  war.  As  regards  antimony  deposits, 

a  small  mine  at  Clontibret.  Monaghan,  that  used  to  be 
a  producer,  was  examined,  and  a  loan  was  granted  for 
reopening.  Bauxite  is  mined  at  five  places  in  Antrim 
and  occasionally  at  one  place  in  the  adjoining  county 
of  Derry.  It  is  not  in  great  demand  as  an  ore  of 
aluminium,  owing  to  its  high  silica  content,  but  is 
used  in  the  manufacture  of  sulphate  of  alumina.  Sir 

Lionel  Phillips's  report  does  not  touch  on  iron  and 
coal,  but  infcirmation  is  to  be  published  shortly  Other 
mineral  products  mentioned  are  diatomiie  found  at 
Toomebridge.  Antrim  ;  barite.  worked  at  four  mines  in 
Cork  and  onemine  in  Sligo ;  rock  salland  brine,  worked 
in  Antrim,  and  high-quality  glass  sands  on  Muckish 
mountain  in  Donegal,  and  elsewhere. 

present  ore-dressing  plant  was  designed  and  is  now  be- 
ing completed.  The  main  idea  in  the  design  has  been 

to  provide  a  plant  capable  of  treating  ore  by  amalgama- 
tion, gravity  concentration,  flotation,  and  cyanidation, 

using  a  single  process,  or  using  the  processes  in  any 
combinaliori.  By  this  flexible  arrangement  it  is  pos- 

sible to  duplicate  the  work  of  the  various  mills  ol  the 
district  and  also  to  carry  out  original  research  work. 
Also,  mine  operators  will  be  given  facilities  for  develop- 

ing a  process  for  treating  their  ore  under  their  own 
supervision  at  the  School 

The  equipment  is  on  a  small  scale,  and  capable  of 
treating  1  ton  per  day.  The  laboratory  is  housed  in  a 
substantial  two  storey  brick  building,  60  by  35  ft.  In 

the  same  buihling  there  is  an  assav  office,  carpenter's 
shop,  machine  shop,  and  blacksmith's  '•hop.  and  asmall 
analytical  laboratory.  The  upper  floor  contains  a  4 
by  6  in.    Sturtevant  crusher,  trommel,  elevator,  and 
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Braun  pulverizer,  all  run  by  a  5  h.p.  motor  The  ore, 
after  crushing  and  sampling,  is  passed  to  either  the 
stamp  bin  or  rolls  bin.  The  stamps  are  3  head,  2501b.. 
6tted  with  inside  amalgamation  plates  and  an  outside 
plate.  4  by  2  ft.  These  stamps  are  made  by  Fraser  & 
Chalmers  for  small  pro'spects.  and  are  admirably  suited 
for  the  purposes  of  the  School.  The  rolls  are  8  by  5  in. 
Sturtevant  laboratory  rolls,  placed  to  run  in  the  mill 
circuit,  and  to  he  used  for  sample  crushing.  The 
stamps  and  rolls  are  on  an  intermediate  floor,  and  are 
run  by  a  5  h.p.  motor.  The  concentration  section  con- 

tains a  small  two-compartment  jig,  the  compartments 
being  18  bvOin.,  and  a  spitzkasien  giving  two  sand 
products  and  a  slime  product.  There  are  two  concen- 

trating tables,  a  Wilfley  and  Deister  respectively,  for 
coarse  and  fine  sand,  a  tube-mill  for  re-grinding,  and 
a  Dorr  classifier.  The  flotation  department  contains 
Callow  plant,  consisting  of  Brown  agitator,  a  rougher 
cell  3  ft  by  9  in.  canvas  area,  and  a  cleaner  2  ft.  by 
6in.  canvas  area.  The  cyanide  department  contains 
a  sand  leaching  vat.  four  agitators,  an  Oliver  filter. 
and  clarifying  press.  The  agitators  are  4  ft  diameter 
and  2  ft.  deep,  and  the  Oliver  filler  has  a  drum  i  ft  in 
diameter  and  6  in.  face.  The  zinc  boxes  are  9  by  9  in., 
and  zinc  shavingsand  zinc  dust  can  be  used  alternative- 

ly. Sodium  sulphide  is  also  used  for  precipitating  silver 
The  installation  includes  also  a  Dorr  thickener,  three 
centrifugal  pumps,  a  diaphragm  pump,  and  a  triplex 
pump.  The  total  horse  power  used  is  35,  and  in  ad- 

dition 10  h  p.  is  supplied  to  the  carpenter's  shop  and 
machine  shop. 

SHORT   NOTICES 

Mine  Signalling. — The  Iron  &  Coal  Trades  Re- 
view for  December  6  describes  the  Dearie  and  Holmes 

apparatus  employed  in  connection  with  mine  signal- 
ling at  the  Grassmore  collieries,  and  made  by  John 

Davis  &  Son,  of  Derbv. 

Steam  Shovels. — The  Engineering  and  Mining 
Journal  for  November  30  describes  the  Armstrong 
mechanical  shovel,  made  by  the  .Armstrong  Company, 
Vulcan.  Michigan. 

Pit-Props.  — In  the  issue  of  December  20,  the  Iron 
S  Coal  Trades  Review  gives  an  account  of  the  Amo- 
cab  ferro-concrete  pit-prop. 

Electric  Haulage.— In  the  Colliery  Guardian  for 
December  20.  L  Pokes  gives  some  practical  notes  on 
three-phase  electric  haulage  equipment. 

Mining  Laws. — In  the  Colliery  Guardian  for  De- 
cember 6.  Captain  David  Bowen  commences  a  series 

of  articles  on  mining  law  and  economics. 
Coal  Washer. — At  the  meeting  of  the  South  Wales 

Institute  of  Engineers  in  December,  Professor  George 
Knox  read  a  paper  describing  the  Draper  coal  washer. 

Dry  Concentration. — In  the  Engineering  and  Min- 
ing Journal  for  November  23,  T,  Shiras  describes  an 

installation  of  Sutton-Steele  drv-concentra  ion  tables 
in  operation  in  the  Arkansas  zinc-lead  district. 

Dry  Concentrator, — The  Engineering  and  Mining 
Journal  lor  November  30  describes  the  Ideal  dry  con- 

centrator, made  by  the  Ideal  Company,  140,  Nassau 
Street.  New  York. 

Silica  Bricks. —  In  the  Iron  &  Coal  Trades  Review 
for  December  6.  C.  S.  Graham,  of  Scunthorpe,  Lin 
coin,  writes  on  the  changes  in  silica  bricks  due  to  con 
version  to  allotropic  forms  of  SiO.,. 

Quicksilver  in  Italy. — Chemical  and  Metallurgica 
Engineering  for  December  I  prints  an  article  by  R 
Sterner  Rainer  on  quicksilver  metallurgy  at  Monte 
Amiata.  Italy. 

Sulphur  in  Texas. — In  the  Engineering  and  Min- 
ing Journal  for  December  7,  Kirby  Thomas  describes 

the  Trans-Pecos  sulphur  deposits,  in  Texas.  We 
briefly  referred  to  this  deposit  in  our  issue  of  Novem- 

ber. 1917. 

Mount  Cannindah. — The  Queensland  Government 
Mining  Journal  for  September  contains  a  description 
by  Lionel  C.  Ball.  Government  Geologist,  of  the 
Mount  Cannindah  copper  mines. 

Katanga  Railway. — The  Engineer  for  December  13 
contains  an  article,  illustrated  with  maps  and  photo- 

graphs, of  the  Katanga  Railway,  connecting  the  Rho- 
desian  railways  with  the  Congo  River. 

Indian  Water  Power. — The  Engineer  for  Decem- 
ber 15  contains  a  paper,  illustrated  by  maps,  of  the 

hydro-electric  power  installations  and  schemes  in  India, 
to  which  references  have  been  made  in  our  columns 
recentlv. 

Progress  in  Mineralogy. — In  the  Grological  Mag- 
azine for  January.  G.  T.  Prior,  of  the  Natural  History 

Museum,  reviews  the  progress  of  mineralogy  from 
1864  to  1918. 

RECENT    PATENTS  PUBLISHED. 
13,617  of    1917  (120,748).     J.    V.    and    W.    A. 

Clarke.  London.  Method  of  preparing  thorium  ni- 
trate from  monazite. 

16,559  of  1917  (120.610).  J  A  Yeadon  and 
T.  Whitaker.  Leeds.  In  smelting  in  a  blast  furnace, 
introducing  a  quarter  of  the  fuel  required  in  dust  form 
with  the  blast,  thus  reducing  the  amount  of  first  class 
expensi\e  fuel  required. 

16,741  of  1917  (111,845).  W.  G.  Henshaw. 
F.  W.  Hl'ber,  and  F.  F.  Reath.  San  Francisco.  A 
method  of  dissolving  potash  salts  from  cement  dust  by 
leaching  with  water,  the  particular  object  being  to 
prevent  the  formation  ofinsoluble  lime- potash  sulphate. 

17,161  of  1917  (120.772).  Dr.  A.  L.  Simon, 
London.  Improvements  in  inclined  screens  consisting 
of  angle  bars,  suitable  for  separating  slate  from  coal. 

17,892  of  1917(120,654).  E.  C.rtese.  Alex- 
andria. Egypt.  A  roasting  furnace  having  an  inclined 

hearth,  the  upper  feeding  end  being  more  steeply  in- 
clined than  the  lower  part. 

18,349  of  1917  (120.994).  H.  A.  Burns,  Lon- 
don. In  the  electrostatic  precipitation  of  dust  from 

gases,  means  for  preventing  iis  deposition  on  the  elec- 
tric connections  and  consequent  short-circuiting. 

18,651  of  1917  (120,811)  H.  W.  Faust,  Seat- 
tle, U  S  A.  Improvements  in  yrns,  having  for  the  ob- 
ject the  prevention  of  swishing  and  wave  motion,  and 

economy  in  the  amount  of  water  emplo\ed. 
l,646of  1918(113,097).  K.  P.  Lund.  Sulitelma, 

Norway.  In  Marathon  grinding  mills,  that  is  to  say 
mills  in  which  rods  are  used  instead  of  balls,  making 
the  mill  and  the  rods  conical,  the  thickest  ends  being 
at  the  entrance,  in  order  to  give  more  weight  to  the 
crushing  of  the  larger  pieces  of  ore. 

2,936  of  1918  (114,303).  E.  S.  Berglund. 
Trollhattan.  Sweden.  An  electric  furnace  for  smelt- 

ing lead  ores,  containing  a  molten  lead  seal  which  ab- 
sorbs lead  \'apoiirs  and  so  prevents  loss. 

3,767  of  1918  (120,838).  P.  C.  and  E.  E  Dt;TT. 
Jubbulpore.  India.  Process  for  extracting  alumina 
from  bauxite  or  clay  by  roasting  with  calcium  chloride 
in  presence  of  arsenious  oxide  vapour,  andsub.seqiienily 
reacting  on  the  aluminium  chloride  and  calcium  alu- 
minate  produced. 

13,436  of  1918  (121,101).  J.  Lytle.  Liverpotjl. 
Making  arsenate  of  lead  by  grinding  lead  carbonate  in 
a  strong  solution  of  arsenic  acid. 

14,359  of  1918  (120.869).  B.  Dawson.  Brad- 
ford. Improvements  in  plant  employed  in  the  manu- 
facture of  nitric  acid. 
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NEW  BOOKS 
1W  Copies  of  Ihe  books,  etc..  mentioned  below  can  be  obtained 

ibrmiBh  the  Technical  Bookshi.i)  of  The  Mining  Magazine. 
121.  Salisbury  House,  London  Wall.  E.C  2. 

Popular  Oil  Geology.     By  Victor  Ziegler,  Professor 
of  Geology   and  Mineralogy,    Colorado  School  of 
Mines.     Pocket  size.  144  pages,  with  many  illustra 
lions  and  tables.     Price  82  50.     (Jolden,  Colorado 
C.  H.  MerriBeld. 

The  tertn  "popular,"  as  applied  to  a  work  dealing 
with  a  technical  subject,  is  usually  anathema  to  the 
trained  scientific  worker.  From  this  point  of  view, 
one  would  wish  that  the  author  had  chosen  a  title  more 

worthy  of  the  book,  such  as,  "a  prdcis  of  our  present 
knowledge  of  oil  geology." 

The  volume  is  divided  into  chapters  as  follows:  I. 
the  rise  and  development  of  the  petroleum  industry  : 
II,  the  composition  and  properties  of  oil  and  gas  ;  III, 
the  origin  of  oil  and  gas  :  IV,  rocks  and  their  proper- 

ties ;  V,  stratigraphic  geology;  VI,  the  arrangement 
and  structures  of  rocks  ;  VH,  the  reservoirs  of  oil  and 
gas;  VIII,  the  laws  of  migration  and  accumulation  of 
oil  and  gas  ;  IX  maps  and  their  uses  ;  X.  oil  structure 
andoilfields;  XI,  popular  fallaciesinoil  geology  ;  XII, 
prospecting  and  developing  oil  lands  ;  XIII,  oil  shales 
and  their  utilization  ;  XIV,  oil  investments.  A  glance 
through  the  titles  of  these  chapters  shows  their  com- 

prehensive nature.  In  a  small  work  of  this  kind  it  is 
impossible  to  discuss  in  detail  any  of  the  particular 
subjects  of  the  chapters,  but  in  all  of  thom  the  main 
points  are  defined  in  clear  and  concise  language,  giv- 

ing to  the  student  a  sound  general  knowledge  of  the 
subject ;  and  the  last  chapter  is  full  of  sound  common- 
sense  advice  to  all  who  are,  or  wish  to  be,  financially 
interested  in  oil  properties.  It  is,  in  fact,  a  work  well 
worthy  of  its  distinguished  author. 

E.  Lawson  Lomax. 

The  Mineral  Industry,  Vol.  26,  1 9 1 7.  Edited  by  G . 
A  Roush  and  Allison  Butts.  Cloth,  large  octavo, 
920  pages,  illustrated.  Price50s.net.  New  York  : 
McGraw  Hill  Book  Co.  ;  London  :  Hill  Publishing 
Company,  Ld. 
It  is  always  a  pleasure  to  receive  this  yearly  volume 

We  reviewed  the  25th  volume  a  year  ago  at  some 
length,  giving  a  history  of  the  work  and  expressing 
our  everlasting  thanks  to  the  many  eminent  engineers 
and  metallurgists  whose  collaboration  produces  these 
invaluable  volumes.  In  the  pre.sent  volume  we  see 
many  old  familiar  names,  such  as  W.  R.  Ingalls,  who 
writes  on  zinc,  H.  O  Hofman,  who  records  progress 
in  lead  metallurgy,  G.  F.  Kunz,  Ihe  authority  on 
precious  stones  and  metals  of  the  platinum  group,  J. 
W.  Richards,  who  writes  on  aluminium,  R.  H. 
Richards,  the  doyen  of  ore  dressers,  Walter  Harvey 
Weed,  who  pays  particular  attention  to  copper  de- 

posits, and  E.  P.  Mathewson,  who  writes  on  nickel 
The  only  English  contributor  is  Baliol  Scott,  the  edi 
tor  of  The  Mining  Journal,  who  appropriately  takes 
tin  under  his  charge.  In  spite  of  all  the  present  talk 
about  indexing  and  co-ordination  of  technical  literature, 
we  doubt  whether  anything  better  will  ever  be  done 
for  the  mining  engineer  than  is  already  being  done  by 
the  contributors  to  the  Mineral  Industry. 

Methods  of  Air  Analysis.  By  J.  S.  Haldane,  M.D., 
E.R.S.  Second  Edition.  Cloth,  small  octavo,  140 
pages,  illustrated.  Price  6s.  Od.  London:  Charles 
Griffin  &  Co.  Ld. 
Dr.  Haldane  has  done  much  for  the  benefit  of  the 

worker  in  the  mine  and  the  factory,  by  indicating 
methods  and  means  for  improving  the  health  condi- 

tions. Mining  engineers  know  him  well  as  an  author- 
ity on  air,  and  on  diseases  prevalent  underground. 

His  handbook  on  air  analysis  has  been  helpful,  as  it 
gives  simple  methods  of  investigating  the  condition  of 
the  air,  and  describes  these  methods  in  considerable 
detail  so  that  they  can  be  readily  understood  and 
undertaken.  The  second  edition,  now  published,  con- 

tains accounts  of  several  new  methods,  among  which 
we  note  the  Kotze  device  for  estimating  dust. 

Thelronand  Steel  Chemist.     By  Professor  R  Namias, 
Milan.     Cloth,  pocket  size,   240  pages,   illustrated. 
Price  5  50  lira      Milan:   Ulrico  Hoepli. 
This  book  is  devoted  to  the  analysis  of  steel  and 

products  of  the  iron  and  steel  industries;  also  of  the 
raw  materials  and  auxiliary  products  employed  in  steel 
and  cast-iron  foundries  In  addition  it  contains  some 
considerations  with  regard  to  the  constituents  and  im- 

purities of  steel  and  their  influences.  We  quote  from 

the  author's  preface  :  "The  war  has  given  an  enor- 
mous impulse  to  the  steel  industry.  Steel  works  have 

been  multiplied  e\'erywhere,  and  especially  steel  works 
based  on  the  employment  of  the  electric  furnace, 
which  permits  of  the  most  varied  products  with 
even  relatively  modest  installations.  The  exigencies 
required  by  the  production  of  war  material  have 
brought  into  evidence  the  immense  importance  of  the 
chemical  control  of  the  materials  and  of  the  products  ; 
and  nowadays  most  of  the  establishments  connec- 

ted with  the  iron  and  steel  industries  have  recourse 
very  freely  to  chemical  analysis.  In  the  production 
of  electric  steel,  chemical  control  is  not  only  useful, 
but  indispensable,  because  it  is  this  which  guides  the 
founder.  When,  with  the  auspicious  return  of  peace, 
steel  works  and  cast-iron  foundries  may  once  more  be 
directed  into  fruitful  channels,  this  chemical  applica- 

tion will  not  be  without  eflect  in  improving  and  ren- 
dering more  economical  the  production  of  iron  and 

steel  material,  on  which  the  influence  of  empiricism 
rested  too  heavily  before  the  war.  The  author  of  this 
manual,  who  has  been  engaged  in  metallurgical  chem- 

istry and  metallurgical  chemical  analysis  for  more  than 
25  years  and  who  is  acquainted  by  long  practice  with 
all  the  analytical  processes,  has  thought  he  would  be 
carrying  out  a  useful  and  timely  piece  of  work  by  col- 

lecting together  in  this  book  all  the  best  methods 
studied  and  checked  by  himself,  bringing  into  evidence 
the  causes  of  errors  and  the  method  of  eliminating 

them." 

Italy  is  now  going  forward  in  connection  with  iron 
and  steel,  and  this  little  book  should  help  those  en- 

gaged in  the  work  to  follow  the  lead  of  the  countries 
that  are  bigger  producers,  on  the  lines  of  scientific  re- search. 

COMPANY  REPORTS 
Sulphide  Corporation. — This  company  was  formed 

in  1S95  to  purchase  the  Central  mine  at  Broken  Hill, 
and  to  treat  the  lead  zinc-silver  ore  by  the  Ashcroft 
leaching  and  electro-deposition  process  On  this  pro- 

cess not  proving  successful,  reversion  was  made  to 
mechanical  concentration  lor  the  purpose  of  extracting 
a  lead  concentrate.  Subsequently  the  Minerals  Separ- 

ation process  was  adopted  in  order  to  extract  a  zinc 
concentrate  A  lead  smelter  was  established  at  (Cockle 
Creek,  New  South  Wales.  A  subsidiary  company,  the 
Central  Zinc  Co.,  was  formed  to  establish  a  zinc 
smelter  at  Seaton  Carew.  County  Durham,  and  recent- 

ly that  company  was  absorbed.  The  report  for  the 
year  ended  June  30  last  shows  that  the  output  at  the 
mine  was  less  than  normal  owing  to  strikes  which  lasted 
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61 for  twelve  weeks.  The  ore  raised  and  sent  to  the  mill 
was  126.726  tons,  averaging  14  6%  lead,  17%  zinc. 

and  13' 1  oz.  silver  per  ton.  In  addition,  the  mill 
treated  34,960  tons,  averaging  ir9',':,  lead,  74%  zinc, 
and  81  oz  silver,  from  the  Junction  mine,  and  387 
tons,  averaging  11%  lead  and  1 8  oz.  silver,  from  the  Pin- 

nacles mine  The  yield  of  lead  concentrate  was  27,579 
tons,  averagmg  64%  lead.  9%  zinc,  and  42  8oz.  silver. 
The  yield  in  the  zinc  section  was  45,462  tons  of  zinc 

concentrate,  averaging  45%  zinc,  8'8%  lead,  and  133 
oz.  silver.  This  latter  concentrate  was  sent  to  the  de- 
leading  plant,  where  there  were  produced  42,761  tons 
of  zinc  concentrate,  averaging  47%  zinc,  59%  lead. 
and  12  oz.  silver,  and  2,410  tons  of  lead  concentrate, 
averaging  605%  lead,  12  8%  zinc,  and  368  oz.  silver. 
At  Cockle  Creek,  93,432  tons  of  lead  concentrate,  pur- 

chased ores,  by-products,  and  fluxes  was  charged  into 
the  furnaces,  and  27,931  tons  of  lead  bullion,  coniain- 
ing  24,847 oz.  gold  and  2.552.74Soz.  silver  was  pro- 

duced. In  addition,  21.658  tons  of  superphosphate 
was  manufactured  At  Seaton  Carew.  no  concentrate 
from  Broken  Hill  was  received  owing  to  the  stoppage 
of  shipping.  There  were  treated  2.100  tons  of  con 
centrate  from  stock,  and  7.S09  tons  obtained  in 
Great  Britain,  or  allocated  from  other  sources  by  the 
Ministry  of  Munitions  The  amount  of  ore  roasted 
was9.6i3  tons,  of  which  nearly  all  was  treated  in  hand- 
stirred  furnaces,  the  mechanical  roasting  plant  only 
coming  into  operation  in  June.  The  smelter  treated 
9.909  tons,  and  produced  3.155  tons  of  zinc,  together 
with  122  tons  of  zinc  dust  The  retort  residues  were 
for  some  time  treated  on  tables  for  the  recovery  of 
silver-lead  concentrate,  but  the  purchased  ore  was 
so  low  in  silver  and  lead  that  this  practice  was  sus- 

pended when  the  company's  own  zinc  concentrate  was 
exhausted.  At  the  Central  mine,  the  chief  develop- 

ment was  in  the  1,400  ft.  level  where  the  ore-body  was 
proved  to  be  40  ft.  wide,  of  fairly  a\'erage  grade.  The 
company 's  accounts  show  a  net  pro5t,  after  full  allow- 

ance for  taxes  and  depreciation,  of  .^326,399,  out  of 
which  ;f  150.000  was  paid  on  the  preference  shares 
and  /112.500  on  the  ordinary  shares,  the  rate  being 
25%  in  both  cases. 

Broken  Hill  South.  — The  report  of  this  company 
covers  the  half-year  ended  June  30  last.  During  this 
period.  128,400  tons  of  ore  was  sent  to  the  mill,  averag- 

ing 15%  lead,  146%  zinc,  and  79  oz.  silver  per  ton. 
At  the  lead  concentrator.  21.423  tons  of  lead  concen- 

trate was  extracted,  averaging  67  1%,  lead,  7'5%  zinc, 
and  24'9  oz.  silver  ;  the  other  products  were  78,831 
tons  of  zinc  tailing,  averaging  17  9%  zinc,  33%  lead, 
and  38  oz.  silver,  and  19,136  tons  of  slime,  averaging 

113%  lead,  I3'7%  zinc,  and  8  8  oz.  silver.  The  zinc 
tailing  was  delivered  to  the  Amalgamated  Zinc  (De 

Bavay's)  for  treatment,  and  20.069  tons  of  old  zinc 
tailing,  averaging  174%  zinc.  6'4",,  lead,  and  42  oz. 
silver,  was  delivered  to  the  Zinc  Corporation.  The 
current  slime  was  treated  at  No.  1  section  of  the  slime- 
flotation  plant,  where  2.773  tons  of  lead  concentrate 
was  produced,  averaging  61%.  lead.  77%  zinc,  and 

5 1 '3  oz.  silver.  The  zincy  residue  is  being  stored  for 
future  treatment,  as  there  is  no  market  at  present  for 
zinc  concentrate.  No.  2  section  of  the  plant  has  re- 

cently been  started  to  work  on  accumulated  slime. 
Development  has  continued  to  '^^ve  encouraging  re- 

sults. In  particular  the  exploration  of  the  southern 
section  by  means  of  boreholes  from  the  1.170  ft.  level 
may  be  mentioned.  The  reserve  has  been  maintained 
at  about  3.500.000  tons.  The  company  also  has  the 
following  accumulations  awaiting  treatment  :  794,789 
tons  of  old  tailing,  for  delivery  to  the  Zinc  Corpora- 

tion,  averaging    16%    zinc,   5'5%    lead,   and   3'4  oz. 

silver  ;  442,932  tons  of  slime,  averaging  10'8%  lead, 
142%  zinc,  and  6  1  oz.  silver;  and  67.297  tons  of 
de-leaded  slime  residues  averaging  13  8%  zinc.  2  7% 
lead,  and  15  oz.  silver.  The  accounts  show  credits 
of  ;f 426. 305.  and  a  mining  profit  of  /216.884.  Out 
of  this  balance.  /50.000  was  placed  to  the  account 
for  new  plant,  and  taxes  and  administration  ab- 

sorbed ;f55.000.  Debenture  interest  took  /5.715, 
and  ;fl20.000  was  distributed  as  dividend,  being  at 
the  rate  of  12s.   per  £\  share. 

British  Broken  Hill. — This  company  was  formed  in 
1887  to  purchase  Blocks  15  and  16  from  the  Broken 
Hill  Proprietary.  In  early  days  the  property  was 
not  one  of  the  most  successful  of  the  silver  lead-zinc 
mines  of  the  district.  The  capital  was  reduced  and 
new  funds  subscribed  on  two  occasions,  and  mining 
operations  were  twice  suspended  owing  to  the  low 
prices  of  the  metals.  In  1912  anew  ore-body  was  dis- 

covered, which  revived  the  fortunes  of  the  company. 
On  the  outbreak  of  the  war  the  mine  was  closed,  and 
it  was  reopened  in  January,  1917.  During  this  period 
of  idleness  the  metallurgical  plant  was  reorganized, 
and  the  latest  practice  in  flotation  i  itroduced.  An  out- 

line of  the  present  plant  is  given  elsewhere  in  this 
issue.  The  report  for  the  half-year  to  June  30  last 
shows  that  2.499  tons  of  carbonate  ore,  averaging 

284%  lead  and  5'6oz.  silver  per  ton,  and  111.321  tons 
of  sulphide  ore.  averaging  122%  lead.  11%  zinc,  and 
7  2oz  silver,  were  raised.  At  the  lead  mill,  the  sul- 

phide ore  yielded  17,127  tons  of  concentrate,  averaging 

6r5%  lead.  7'5?o  zinc,  and  271oz.  silver.  At  the 
zinc  plant  there  was  treated  85.052  Ions  of  tailing, 
averaging  11  5%  zinc,  2  9%  lead,  and  33  oz  silver, 
for  a  yield  of  14,980  tons  of  zinc  concentrate,  averaging 

452%  zinc,  8'4%  lead,  and  106  oz.  silver.  Slime, 
to  the  extent  of  9,111  tons,  and  averaging  122%  zinc, 
59%  lead,  and  6oz.  silver,  was  stacked  for  future 
treatment  The  lead  ore  and  concentrate  was  delivered 
to  the  Broken  Hill  Associated  Smelters,  and  the  zinc 
concentrate  delivered  to,  or  held  for.  the  Zinc  Pro- 

ducers' Association.  The  accounts  show  a  net  pro6t 
of /114.783.  out  of  which  .^93,750  has  been  distributed, 
being  at  the  rate  of  5s.  per  share,  free  of  tax.  The 
share  capital  consists  of  315.000  ordinary  shares  of  /I 
each  and  60.000  privileged  shares  of  Ss.  each.  George 
C.  Klug  is  consulting  engineer,  and  Cyril  J.  Emery  is 
manager. 

Yuanmi  Gold  Mines. — This  company  was  formed 
in  191 1  by  the  Oroya  Exploration  Company  to  acquire 
a  gold  mine  in  the  East  Murchison  goldfield.  West 
Australia.  Dividends  were  paid  in  1913  and  1914, 
but  developments  have  been  disappomting  since. 
James  Brothers  are  the  consulting  engineers,  Leslie 
B.  Williams  is  the  manager,  and  John  A.  Agnew  is 
on  the  board.  The  report  for  the  year  ended  June  30  last 
shows  that  24,311  tons  of  ore  was  treated  for  a  yield 
of  gold  worth  ;f56,104.  The  working  cost  was 
;f63.900,  and  the  year  ended  with  an  adverse  balance 
of  /7,517,  bringing  the  total  deficit  to  ,/37.936.  Ow- 

ing to  scarcity  of  labour,  it  was  not  possible  to  run  the 
plant  to  capacity,  and  the  cost  of  supplies  has  increas 
ed.  The  development  on  the  7th  level  has  not  so  far 
met  the  ore-body. 

Menzies  Consolidated  Gold  Mines. — This  company 
was  formed  by  C  Williamson  Milne  in  1895  to  acquire 
gold-mining  properties  at  Menzies.  in  the  North 
Coolgardie  goldfield.  West  Australia.  R.  Goninon 
is  the  manager.  Dividends  of  2J%  each,  on  a  capital 
of  /224.015,  were  paid  during  the  four  years  1914  to 
1917  The  report  for  the  year  ended  July  31  last 
shows  that  24,871  tons  of  ore  was  sent  to  the  mill, 

where  gold  worth  /52,440  was  obtained  by  amalgama- 
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lion,  cyaniciiriH.and  in  concentrates.  After  allowing  for 
taxes  and  depreciation,  the  balance  of  profit  was  /13S. 
Thescarcitvofefiicienilabourandtheincrease  inlhecost 
of  materials  have  hit  the  company,  and  the  future  is 
obscure.  The  ore  re.serve  is  estimated  at  103,767  tons 
averaging  35s.  9d  per  ton,  as  compared  with  10^,344 
tons  averaging  36s.  7d.  the  year  before.  The  18th 
level  has  proved  disappointing  so  far.  It  is  intended 
to  sink  200  or  250  ft   and  open  a  19th  level. 

Mount  Elliott.  -This  company  has  its  headquarters 
in  London  and  operates  a  number  of  copper  properties 
in  the  Cloncurry  district  of  Queensland.  It  has  re- 

cently been  the  victim  of  unsatisfactory  quality  of 
labour.  During  the  last  quarter  of  1917  the  smelter 
was  closed,  with  the  object  of  modifying  the  plant  so 
as  to  reduce  the  amount  of  labour  required  The 
plant  started  again  on  January  16,  1918.  but  in  May 
the  men  went  on  strike  until  July  1.  The  report  for 
the  year  ended  June  30  last  shows  that,  during  the 
lime  of  operation,  the  smelter  treated  51,952  tons  of 
ore,  for  a  yield  of  2.322  tons  of  blister  copper,  and 
that  this  was  refined  at  the  Bowen  plant,  giving  2.292 
tons  of  copper.  The  financial  position  of  the  com- 

pany has  been  adversely  affected  by  the  labour  troubles 
and  stoppages,  and  the  accounts  show  a  loss  for  the 

year  of  ;f56,890.  VV.  H.  Corbould,  the  company's 
representative  in  .\ustralia,  and  A.  E.  Strick,  the  mine 
superintendent,  write  in  an  encouraging  tone  with  re- 

gard lo  the  available  ore,  though  naturally  the  labour 
position  gives  little  hope  for  regular  production  and 
profits.  Mr.  Strick  gives  the  following  estimates  of 
ore  reserves  ;  Mount  Elliott,  600.000  tons  averaging 
3%  copper,  and  10.000  tons  10%  ;  Hampien  Consols, 
450,000  tons  4%  ;  Great  Australia,  110.000  tons  2i%, 
and  93.000  tons  4%  ;  Dobbin,  70.000  tons  5%  : 
Mount  Oxide,  300  000  tons  10%  ;  Aigylla,  200,000 
tons  4%  ;   Ladv.  28.000  tons  5%. 

Taquah  IVIining  &  Exploration. — This  company 
was  formed  in  1888,  as  the  Taquah  &  Abosso  Gold 
Mining  Co  .  to  acquire  gold-mining  properties  in  the 
Gold  Coast  Colony,  West  Africa.  From  1892  to  1898 
milling  was  conducted  on  a  small  scale.  In  1901  the 
company  was  split,  and  the  Abosso  mine  worked  by  a 
subsidiary.  The  control  passed  to  the  Oceana  Con- 

solidated in  1910,  and  additional  capital  was  then  pro 
vided  for  development.  Dividends  have  been  paid 
regularly  since  1914.  The  report  for  the  year  ended 
June  30  shows  that  62.527  tons  averaging  56s.  9d.  per 
ton  was  mined  and  sent  to  the  mill,  together  with 
2,302  tons  of  development  ore.  The  yield  of  gold  was 
;^180,785,  being  arecovery  of  98%.  After  allowing  for 
depreciation,  the  net  profit  was  ;f  43,320.  No  dividend 
was  received  from  the  holding  in  the  Abosso  company. 
The  shareholders  received  ;f48,43t,  being  at  the  rate 
of  12j%.  The  development  at  the  mine  has  continued 
to  be  satisfactory,  and  the  reserve  has  been  well  main- 

tained at  213,469  tons  averaging  57s.  per  ton.  It  is 
notable  that  the  working  cost  has  not  increased  during 
the  past  year.  Under  present  conditions,  this  is  a  re- 

sult that  reflects  considerable  credit  on  the  manager, 

(.'•.  \V.  Campion. 
Abosso  Gold. — This  company  is  a  subsidiary  of  the 

Taquah,  and  was  formed  under  circumstances  detailed 
in  the  previous  paragraph.  Dividends  were  paid  from 
1906  to  1911.  and  from  1913  to  1916  The  report  for 
the  year  ended  June  30  last  shows  thai  102.256  tons  of 
ore  was  sent  to  the  mill,  and  that  gold  worth  /152.320 
was  extracted,  the  yield  per  ton  being  29s.  yd  In 
addition,  /2.491  was  extracted  from  6,921  tons  of  ac 
cumulated  slime.  The  working  cost  was  £\^8  458. 
leaving  a  balance  of  profit  of  ;^6,842.  This  balance 
was,  however,  converted  into  a  loss  by  the  necessity 

for  writing  off  ̂ 7,675.  Development  during  the  year 
has  continued  to  disclose  ore  of  average  grade,  and  the 
reserve  is  calculated  at  280.330  tons  averaging  33s.  3d., 

as  compart-d  with  265.400  tons  averaging  32s.  6d.  the 

year  before. 
Glynn's  Lydenburg. — This  company  was  formed  in 

1895  to  acquire  a  gold  mine  on  the  Sabie  river,  near 
Pilgrim's  kest,  in  the  Lydenburg  district  of  the  Trans- vaal. The  control  is  with  the  Central  Mining  group, 
and  G.  C.  Damant  is  manager.  Dividends  averaging 

20%  have  been  paid  continuously  since  1897.  The  re- 
port for  the  year  ended  July  31  last  shows  that  46,964 

tons  was  sent  to  the  mill.  The  yield  by  amalgamation 
was  7.748  oz  ,  and  by  cvaniding  13,612  oz.,  making  a 
total  of  21.360OZ.,  worth  ;f88,756,  or  37s  9d.  per  ton. 
The  wortiing  cost  was  f62,520,  or  26s.  7d.  per  ton, 
leaving  a  profit  of  /26.235,  or  lis.  2d.  per  ton.  The 
shareholders  received  ;f27,625,  being  at  the  rate  of 
16j%.  The  floods  of  a  year  ago  interfered  with  the 
output  and  development,  and  caused  a  rise  in  cost. 
The  present  condiiions  are  more  favourable.  The  ore 
reserve  is  estimated  at  138,928  tons  averaging  9  8  dwt. 
per  ton.  as  compared  with  109.126  tons  averaging  8  9 
dwt.  the  year  before.  This  increase  is  due  almost  en- 

tirely to  the  good  results  obiained  in  the  Compound 
Hill  section,  where  the  reserve  has  been  increased  from 

19,911  tons  averaging  11  2dwt.  to  55,113  tons  averag- 
ing 12  2  dwt 

Luip^ard's  Vlei  Estate  &  Gold. — This  company 
was  formed  in  1888  by  the  Consolidated  Gold  Fields 
to  work  a  gold-mining  property  in  the  Far  West  Rand. 
.Milling  started  in  1898,  but  was  suspended  on  the  out- 

break of  the  Boer  war.  not  to  be  resumed  until  1906. 

In  1909  the  adjacent  W'indsor  mine  was  absorbed.  In 
1912  the  control  passed  to  L  Ehrlich  &  Co.  The 
property  consists  of  four  sections,  two  on  the  Main 
Reef  Series,  and  two  on  the  Battery  Reef  to  the  south . 
Small  dividends  were  paid  in  1908,  1909.  and  1916. 
The  report  for  the  year  shows  that  246.910  tons  aver- 

aging 5  02dut.  per  ton  was  milled,  for  a  yield  of  gold 
worth  ;^249.964,  being  2O3.  3d.  per  ton.  The  result 

of  the  year's  work  was  an  adverse  balance  of  .^3.448, 
and  in  addition,  ;f8,192  has  been  written  oft  for  depre- 

ciation. The  company  has  been  badly  hit  by  the  in- 
crease in  working  cost,  and  also  by  the  floods  of  a  year 

ago.  It  has  been  necessary  10  revise  the  estimate  of 
reserves,  and  to  eliminate  certain  of  the  blocks  of  low- 
grade  ore.  The  figures  at  June  30  were  645.034  tons 
averaging  5  51  dwt.,  fully  developed,  and  48,909  tons 
averaging  01  dwt  ,  partly  developed. 

IMiddlc^burg  Steann  Coal  &  Coke. — This  company 
was  formed  in  1902  to  acquire  coal  lands  in  the  Middel- 
burg  district  of  the  Transvaal.  Alan  Cadell  is  chair- 

man, A.  T.  Macer  is  managing  director,  and  E.  M. 
Goodwin  is  manager  at  the  mine.  The  report  for  the 
year  ended  June  30  last  shows  that  274,802  tons  of 
coal  was  mined.  This  is  less  by  34,753  tons  as  com- 

pared with  the  previous  year.  The  fall  is  due  part- 
ly to  scarcity  of  railway  trucks,  and  partly  to 

an  influx  of  water  caused  by  excessive  rainfall.  The 
cost  of  materials  and  labour  has  risen,  without  any 
corresponding  increase  in  the  price  of  coal.  The  net 
profit  was  /12.989,  as  compared  with  /17,161  the  year 
before.  Tne  dividends  absorbed  ;^3.244  on  the  pref- 

erence shares,  and  ;f7,491  on  the  ordinary  shares,  the 

latter  being  at  the  rate  of  7.J°,'>.  During  the  year, 
additional  property  on  the  farm  Blesbloklaagte  has 
been  acqiiirt-d. 

Cape  Copper. — This  company  has  worked  copper 
mines  in  Little  Namaqualand,  Cape  Province,  since 
1863.  It  ships  ore  and  matte  to  the  smelter  at  Briton- 
ferry,   South    Wales.      .■\bout  a  year  ago,   however. 
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shipping  restrictions  were  imposed,  preventing  the  ex- 
port of  the  mine  and  smelter  products.  The  report 

now  issued  covers  the  year  ended  April  30  last  in  the 
Cape  Province  and  the  year  ended  August  31  in  this 

country.  The  amount  of  ore  mined  at  O'okiep  was 7,472  tons  averaging  11  7%.  and  at  Nababeep  19.914 
tons  averaging  4  05%.  The  smelter  was  not  running 
more  than  170  days  owing  to  shortage  in  the  coke 
supply.  The  mines  and  metallurgical  plant  were 
worked  as  far  as  possible,  though  latterly  it  was  im- 

possible to  bring  the  output  to  market.  At  the  O'okiep 
mine,  the  manager  cannot  give  any  estimate  of  the  ore 
still  available.  At  Nabalieep  the  reserve  is  calculated 
at  90.000  tons  averaging  5%.  the  same  as  the  year  be- 

fore. The  company  acquired  a  copper  property  at 
Rakha  Hills.  Chota  Nagpur.  India,  a  few  years  ago. 
and  has  erected  a  smelter  and  converter  plant  The 
blast-furnace  and  the  first  convener  were  put  in  com- 

mission during  the  year  under  review,  but  the  short 
supply  of  coke  has  prevented  any  regular  campaign. 
The  ore  reserve  is  estimated  at  453,876  tons  averaging 
3  69%  copper. 

Cornwall  Tailings. — This  company  was  formed  in 
1910  to  treat  old  dumps  at  the  Carn  Brea  and  Tincroft 
mines,  near  Camborne.  Cornwall.  .Arthur  Richards  is 
managing  director.  The  report  for  the  year  ended 
February  28,  1918.  just  issued,  shows  that  75.962  tons 
of  tailing  was  treated,  averaging  1245  lb.  of  metallic 
tin  per  ton.  The  yield  of  tin  concentrate  was  236  tons. 
The  percentage  of  recovery  was  35%.  The  sales  rea- 

lized ;f28.854.  and  the  net  profit  was  ;f4,192.  The 
dividend  absorbed  /3,743,  being  5%,  less  tax,  and, 
since  the  end  of  the  year  under  review,  another  divi- 

dend of  the  same  amount  has  been  paid.  Owing  to 
lack  of  labour,  the  amount  of  material  treated  was  not 
much  more  than  half  the  normal.  The  working  cost 
was  5s.  2d  per  ton,  as  compared  with  4s  2d.  the  pre- 

vious year.  At  February  28,  the  remaining  tailing 
amoi:ntcd  to  320,000  tons,  but  only  50,000  tons  of  this 
was  estimated  as  workable. 

Central  Chili  Copper. — This  company  was  formed 
in  1894  to  work  the  f  anulciUo  copper  mine,  near 
Coquimbo,  Chile,  that  had  been  pre\iously  operated 
for  many  years  by  the  Panulcillo  Company.  Neither 
the  present  nor  the  old  company  has  given  much  re- 

turn on  the  capital  invested.  The  report  for  1917 
shows  that  30.555  tons  of  ore.  averaging  3  8%  copper, 
was  mined,  and  of  this.  25,646  tons  was  sent  to  the 
smelter.  In  addition,  there  was  treated  31,223  tons  of 
custom  ore  averaging  8J%.  The  matte  produced  con- 

tained 2.817  metric  tons  of  fine  copper,  52,227  oz. 
silver,  and  l,196oz  gold.  The  loss  for  the  year  was 
;f43.906.  which  deducted  from  the  balance  brought 
forward  left  a  balance  in  hand  of  /7,502  at  the  end  of 
the  year.  The  output  of  metals  was  about  the  same 
as  during  the  previous  year.  The  unfavourable  finan- 

cial position  was  due  to  the  low  prices  realized  in  New- 
York  and  to  the  increased  co'-t  of  working  and  of 
freight.  In  May.  1918.  the  shipping  restrictions  pre- 

vented export  of  matte,  so  smelting  and  the  purchase 
of  custom  ore  were  suspended,  i^ttention  has  since 
been  given  to  the  development  of  other  properties  in 
the  neighbourhood,  some  owned  by  the  company  and 
some  held  on  option. 

Frontino  &  Bolivia  Gold. — This  company  was  form- 
ed in  1864  to  acquire  gold  mines  in  Colombia.  South 

America.  It  was  reconstructed  in  1SS6.  and  again  in 
1911,  on  the  latter  occasion  Pelle  .v-Harvey  >&  Co.  be- 

coming the  consulting  engineers.  The  report  for  the 
year  ended  June  30  last  shows  that  27.855  tons  of  ore 
was  sent  to  the  mill,  and  that  the  yield  of  gold  was 
24.072  oz.     In  addition,  650  oz.  was  recovered  in  the 

tributer's  plant.  The  income  was  /llO. 546.  and  the 
net  profit  ;^17.352.  Out  of  this.  ̂ 4.000  has  been  allo- 

cated to  the  fund  for  the  redemption  of  debentures, 
;f4,513  has  been  paid  as  debenture  interesi,  /2.339  as 
preference  dividend  at  the  rate  of  10%,  and  /9  000 as 
ordinary  dividend  at  the  rate  of  5%.  A  majority  of 
the  debenture  holders  have  agreed  to  extend  the  time 
of  redemption  lor  5  years  from  July  1.  1'21.  These 
will  be  given  the  option  of  exchanging  debentures  into 
ordinary  shares  of  the  same  amount.  Ai  the  mine,  the 
developments  have  not  fully  maintained  the  reserve, 
though  more  work  was  done  in  this  direction  than  dur- 

ing the  previous  year,  the  figures  being  58  500  tons 
averaging  ISdwt.,  as  compared  with  64.300  tons  of 
similar  content  the  year  before.  The  adverse  result  is 
due  to  the  lode  being  poor  in  places,  and  also  to  splitting. 
The  ground  has  been  fully  prospected  from  the  13th 
level  upward,  and  more  prospecting  will  have  to  be 
done  in  depth.  The  results  on  the  14th,  15th,  and 
16th  levels  have  been  variable. 

Tolima  Mining. — Thiscompany  wasformedin  1871  to 
acquire  the  Frias  silver  mine,  in  the  Republic  o(  Colom- 

bia. South  America.  In  the  early  days  the  operations 
were  hghlv  profitable,  but  in  1903  and  1909  recon- 

structions became  necessary  in  order  to  provide  funds 
for  future  developments.  Since  1909  small  dividends 
have  been  paid  and  the  debentures  redeemed.  From 
October.  1915.  to  February,  1916,  the  English  buyers 
of  the  concentrate  were  not  able  to  smelt  the  concen- 

trate owing  to  the  Government  requiring  ron  argenti- 
ferous lead  The  report  for  the  year  ended  June  30 

last  shows  that  the  company  has  been  hampered  by 
lack  of  shipping,  and  500  tons  of  concentrate  still  lies 
awaiting  transport.  In  the  meantime  it  has  been 
necessary  to  issue  /15,000  debentures  in  order  to  keep 
the  finances  of  the  company  straight.  During  the 
period  under  review,  the  yield  of  concentrate  was  605 
tons  averaging  319 oz  silver  per  ton  and  11%  lead. 
This  was  extracted  from  7.462  tons  raised  and  from  the 
dump.     The  loss  for  the  year  was  /3.716. 

Chinese  Engineering  &  Mining. —This  company 
was  formed  in  1900  to  acquire  coal  mines  at  Kaiping, 
in  the  state  of  Chih-li.  North  China,  and  it  was  recon- 

structed in  1912  in  order  to  effect  a  working  arrange- 
ment with  the  Lanchov  company,  a  Chinese-owned 

company  operating  in  the  samedistrict.  The  businesses 
of  the  two  companies  are  now  controlled  bv  the  Kailan 
Mining  Administration.  The  report  for  the  year  end- 

ed June  30  last  shows  that  the  Kailan  sold  2.996.668 
tons  of  coal,  and  that  the  profit  accru.ng  to  the  com- 

pany was  ̂ ^524.123.  Other  income  amounted  to /63.000,  and  after  deducting  administration  expenses, 
the  net  profit  was  /576,555.  The  shareholders  are 
receiving  ;fl5C.000as  dividend,  being  at  the  rate  of 
15%.  No  less  than  /350.000  is  being  placed  to  the 
account  for  Excess  Profits  Duty.  This  big  rise  in  the 

profits  has  been  entirely  due  to  the  favourable  ex- 
change. Particulars  of  this  position  are  gi\en  in  the 

report  of  the  chairman's  speech  to  shareholders,  which 
appears  in  another  section  of  this  issue. 

Malayan  Tin  Dredging. — Thiscompany  was  formed 
in  1911  to  acquire  alluvial  tin  lands  near  Batu  Gajah. 
in  the  Kinta  district  of  Perak.  Federated  Malay  States 
It  belongs  to  the  same  group  as  the  Tronoh.  Lahat. 
and  Sungei  Besi  companies.  The  report  for  the  year 
ended  June  30  shows  that  all  four  dredges  were  at 
work,  and  treated  3.220.300  cubic  yards  for  a  yield  of 
842^  tons  of  tin  concentrate,  being  0  591b  per  yard. 

The  income  was  .^'135.903.  and  the  ret  profit  /6'>.854. 
The  dividends  absorbed  ̂ 30,250,  being  at  the  rate  of 
25%.  As  the  balance  of  profit  was  much  hight  r  than 
anything  previously  recorded,  a  large  share  of  it  will 



64 THK     MINING     MAGAZINE 

be  due  as  Excess  Profits  Duty.  The  dredges  have 
been  kept  in  fairly  good  order,  except  as  regards  the 
buckets.  An  additional  342  acres  has  been  acquired 
during  the  year,  bringing  the  total  area  to  1.565  acres, 
of  which  169  acres  has  been  worked  out. 

Northern  Nigeria  (Bauchi)  Tin  Mines. — This  com- 
pany was  formed  in  1910  to  acquire  allu%'ial  tin  ground 

at  N'Gel  in  .Nigeria  from  the  .Vnglo-Continental  Mines 
Company.  .\n  account  of  the  properties  was  given  in 
our  issue  of  February  last.  The  report  for  the  year 
ended  June  30  last  shows  that  535  tons  of  tin  concen- 

trate was  produced,  as  compared  with  555  tons  the 
year  before,  the  drop  being  caused  partly  by  shortness 
of  labour  and  partly  by  the  termination  of  work  on 
tribute.  The  accounts  .show  an  income  of  /l  17,899, 
and  a  net  profit  of  /47,309,  out  of  which  £31,570  has 
been  paid  on  preference  dividend  at  the  rate  of  25%, 
and  .f  14, 584  on  the  ordinary  shares,  being  at  the  rate 
of  15',o.  Prospecting  by  bore-hole  has  been  continued, 
and  the  reserve  of  tin  oxide  has  been  raised  from  6,876 
tons  to  7,324  tons.  The  scheme  for  generating  electric 
power  at  the  Kwall  Palls  has  been  endorsed  by  the 
civil  engineer  sent  out,  and  the  erection  of  plant  will 
be  commenced  at  as  early  a  date  as  possible.  Interest- 

ing information  was  given  at  the  meeting  of  share- 
holders, which  is  reported  on  another  page. 

Naraguta  (Nigeria)  Tin  Mines. — This  company  was 
formed  in  1910  to  acquire  alluvial  tin  ground  at  Nara- 
guta.  Northern  .Nigeria.  Other  properties  have  been 
acquired  since,  at  Karama  in  the  Ninkada  district,  at 
Sho  near  Zungeru,  and  at  Korot.  P.  N.  Best  is  chair- 

man, C.  G.  Lush  is  consulting  engineer,  and  F.  O'D. 
Bourke  is  manager.  The  report  for  the  year  ended 
March  31  last  shows  that  the  output  of  tin  concentrate 
was  517  tons,  as  compared  with  520  tons  the  year  be- 

fore :  of  this  total,  Naraguta  contributed  310  tons, 
Karama  75  tons,  Sho  92  tons,  and  Korot  38  tons,  as 
compared  with  373,  58,  75,  and  15  tons  respectively 
the  year  before.  The  fall  in  the  yield  at  the  Naraguta 
property  was  due  partly  to  poor  ground,  and  partly  to 
the  necessity  for  rearranging  the  method  of  working. 
At  all  four  areas  the  prospectsare  satisfactory.  The  ac- 

counts show  receipts  of  £^96.377,  and  a  net  profit  of 
.f 42, 034,  out  of  which  /^26,250  has  been  paid  as  divi- 

dend, being  at  the  rale  of  15%.  The  balance,  together 
with  part  of  the  balance  brought  forward  from  the 
previous  year,  making  altogether  .f 20,000,  has  been 
placed  to  reser\'e. 

Benue  (Northern  Nigeria)  Tin  Mines. — This  com- 
pany was  formed  in  1910  to  acquire  alluvial  tin  proper- 

ties in  the  Zaria  district.  Northern  Nigeria.  It  was 
reconstructed  in  1911  and  1915.  (Operations  were  start- 

ed by  bucket-dredge,  but  the  ground  proved  unsuitable 
for  this  method  of  attack  and  the  dredge  was  sold 
The  report  for  the  year  ended  July  31  last  shows  that 
192  tons  of  tin  concentrate  was  won  by  calabashing. 
selling  for  ;f  44.254,  and  that  the  net  profit  was  £^17. 921 . 
Out  of  this,  ;^5,000  has  been  placed  to  reserve,  and 
/7.500  has  been  paid  as  dividend,  being  2s.  6d.  per 
10s.  share,  free  of  income  tax.  J  B.  Settle,  lately  the 

company's  manager,  has  been  sent  out  to  prospect  lor new  tin-bearing  ground. 
Tin  Fields  of  Northern  Nigeria. — This  company 

was  formed  in  1909  by  S.  K.  Bastard  and  K.  N.  Best 
to  acquire  alluvial  tin  ground  in  Norihern  Nigeria. 
Of  the  properties  then  acquired,  the  Fedderi  and  Jara 
wa  are  now  held,  and  the  Upper  Fedderi  is  being 
worked  by  sluicing  and  calabashing.  K  VV.  Hannam 
is  the  consulting  engineer  in  Nigeria.  The  report  for 
the  year  ended  March  31  last  shows  that  132  tons  of 
tin  concentrate  was  won,  as  compared  with  66  tons 
the  year  before.     The  income  was /24, 031  and  the  net 

profit  ̂ 12.198.  In  order  to  strengthen  the  financial 
position  of  the  company  by  writing  off  the  expenditure 
in  earlier  years,  it  is  not  proposed  to  distribute  any  divi- 

dend for  tiie  year  under  review  ;  but  since  the  closing  of 
the  accounts  it  has  been  decided  to  pay  an  interim 
dividend  of  5%  for  the  current  year,  absorbing  ;f3,500. 
Recent  exploration  of  the  Lower  Fedderi  area  proves 
it  to  be  more  valuable  than  was  supposed  at  first,  and 
it  has  become  an  important  asset.  Mr.  Hannam  also 
writes  hopefully  of  the  the  Jarawa  property 

Jantar  Nigeria. — This  company  was  formed  in  1912 
to  work  alluvial  tin  ground  near  Naraguta,  Nigeria. 
H.  D.  .'^llen  is  manager,  and  Oliver  Wethered,  P.  C. 
Tarbutt.  and  E.  W.  Janson  are  the  directors.  The 
report  for  the  year  ended  September  30  shows  that 
166  tons  of  tin  concentrate  was  won.  The  credits  for 
sales  and  production  were  /37,330,  and  the  net  profit 
was  /15,216.  The  dividend  absorbed  ;f9,000.  being 
at  the  rate  of  15%,  and  the  balance  is  kept  in  hand 
against  Excess  Profits  Duty.  A  substantial  interest 
has  been  taken  in  the  Kuru  Syndicate,  which  owns  a 
properly  near  by,  and  the  two  properties  are  to  be 
worked  jointly. 

South  Bukeru  (Nigeria)  Tin. — This  company  was 
formed  in  1910  to  acquire  alluvial  tin  property  in 
Northern  Nigeria.  Other  properties  have  been  acquir- 

ed since.  S  R.  Bastard  is  chairman,  C.  G.  Lush  is 
consulting  engineer,  and  E.  Bottoms  is  manager.  The 
report  for  the  two  years  ended  June  30  last  shows  that 
174  tons  of  tin  concentrate  was  won  in  the  first  year 
and  112  tons  in  the  second  year  The  profit  was 
/15,805,  out  of  which  /4,000  was  placed  to  the  ac- 

count for  income  tax  and  excess  profits  duty.  ̂ 3,000 
was  allocated  to  development  account,  /3.000  was 
placed  to  reserve,  and  jf2,240  was  distributed  as 
dividend,  being  at  the  rate  of  5%.  .^n  interim  divi- 

dend for  the  current  year,  at  the  same  rate,  has  also 
been  declared.  The  reason  why  the  output  was  less 
in  the  second  year  than  in  the  first  was  that  during  the 
first  year  an  exceptionally  rich  patch  was  struck.  H. 
F.  Hueston,  who  recently  went  out  as  consulting  engi- 

neer, has  sent  a  cabled  report  speaking  highly  of  the 
Kuru  and  Shen  properties 

Minna  (Nigeria)  Tin. — This  company  was  formed 
in  1912  to  acquire  alluvial  tin  properties  in  Northern 
Nigeria,  and  it  was  reconstructed  in  1914.  The  prop- 

erties now  worked  are  on  the  Rafin  Gora  river.  C.  G. 
Lush  is  chairman,  and  Oliver  Thompson  is  manager, 
H.  F.  Hueston  was  recently  appointed  consulting  engi- 

neer, and  his  report  is  expected  shortly  The  report 
for  the  year  ended  March  31  last  shows  that  78  tons 
of  tin  concentrate  was  won.  The  sales  of  concentrate 
brought  an  income  of  /10,098,  and  the  stock  of  con- 

centrate at  the  mine  was  valued  at  ;f  2,450.  The  profit 
was  ;^4, 451.  and  a  dividend  of  74%.  absorbing  /3,159, 
was  distributed  in  June  last.  Two  mining  leases  have 
been  applied  for  and  mining  rights  secured  extending 
four  miles  along  the  Katina  river. 

Kef fi Tin. — Thiscompany  was  formed  in  1912  to  pros- 
pect properties  near  Keffi.  Northern  Nigeria.  Subse- 

quently other  properties  were  acquired  direct  from  the 
Government.  W.  E.  Thomas  is  the  manager.  It  will 
be  remembered  that  Mr  Thomas  gave  an  account  of 
the  tin  operations  in  the  district  in  our  issue  of  Novem- 

ber last  The  report  for  the  year  ended  June  30  shows 
that  the  ouiput  of  tin  concentrate  was  160  tons,  which 
sold  for  /37.175.  The  working  profit  was  .^17.906, 
from  which  h.id  to  be  deducted  the  adverse  balance, 
.f7.991.  brought  forward  from  the  previous  year.  The 
sura  of  /1. 000  was  written  oft  development  account, 
and  /6,250  has  been  distributed  as  dividend,  being  at the  rate  of  12.V,, . 
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RUSSO-ASIATIC   CORPORATION,   LIMITED. 
Directors  ;  C.  J.  Cater  Scott  (Chairman).  Leslie  Urquhart  (Matuiging  Director),  R.  Oilman  Brown,  T.  Blair 
Keynolds,  D.  P.  Mitchell.      London  Manager  and  Secretary  :  J.    P.   B.    Webster.      Office:  Pinners   Hall, 

London,  E  C.2.     Formed  1912.     Capital :  ;f300,000. 

Business :  The  development  and  finance  of  mining  properties  in  Russia  and  Siberia  ;  floated  the  Irtysh  Cor- 
poration, Limited. 

The  sixth  ordinary  annual  general  meeting  of  the 

Russo- Asiatic  Corporation,  Ltd.,  was  held  on  Decem- 
ber 16  at  Winchester  House,  London,  EC,  Mr.  C.  J. 

Cater  Scott  (the  Chairman)  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts  for  1917,  said  that,  as  their  company  was 
essentially  a  mining  development  company,  he  would 
like  to  make  a  few  remarks  on  the  development,  in- 

cluding the  searching  for  and  discovery  of  mineral  de- 
posits. It  was  the  general  feeling  of  many  investors 

— with  some  it  amounted  to  a  prejudice — that  raining 
enterprise  generally  was  very  speculative.  Up  to  a 
point  this  was  true  :  the  preliminary  stages  of  search, 
discovery,  and  development  undoubtedly  presented 
their  risks,  but  no  greater  blunder  could  be  made  than 
to  assume  that  these  risks  were  in  all  cases  the  same. 
For  instance,  a  sharp  line  must  be  drawn  between 
venturing  forth  into  unknown  regions  in  search  of 
mineral  values  and  their  own  policy  of  operating  in 
regions  with  which  they  were  familiar,  and  where  they 
and  their  associated  companies  had  been  engaged  for 
years  past  in  similar  work.  In  the  course  of  this  work, 
carried  on  by  their  geologists  and  engineers,  a  vast 
fund  of  geological  data  had  been  collected  and  colla- 

ted ;  generalities  had  been  formulated,  tested  by  ex- 
perience and  accepted  as  proved  or  revised,  associa- 

tions of  minerals  and  rocks  noted  and  deductions 
made  therefrom.  These  deductions  had  been  put  to 
the  test  by  development  work  in  the  field,  and  their 
truth  or  falsity  demonstrated.  In  short,  they  and 
their  stafi  had  through  all  these  years  been  gaining 
that  most  difficult  of  assets — experience — and  their 
whole  technical  organization  was  to-day  in  possession 
of  a  unique  mass  of  data  bearirg  on  their  work.  It 
was  for  these  reasons  that  they  had  been  so  success- 

ful in  the  last  few  years  in  segregating  and  separating 
the  dross  from  the  gold,  the  unreliable  or  doubtful 
prospects  from  those  which  from  scientific  informa- 

tion at  their  disposal  were  certain  to  give  results.  The 
Ridder  property  had  been  lying  forgotten  and  discar- 

ded for  generations  when  they  took  it  in  hand,  and  the 
position  of  the  Ridder  Concession  to-day  was  the  best 
proof  o(  what  he  said.  With  equal  truth  he  could 
cite  the  Ekibastus  properties  of  the  Kirgiz  Company. 
They  developed  vast  resources  of  ore  in  the  Ridder 
mine,  and  the  Irtysh  undertaking  had  passed  its  initial 
stages  as  a  mining  venture,  and  was  now  finally  estab- 

lished as  a  sound  industrial  enierpnse.  By  the  end  of 
1913  they  had  at  the  Ridder  proved  the  existence  of 
ore  having  a  profit  value,  at  the  prices  then  ruling  for 
metals,  estimated  at  /7,'400,000,  and  ai  the  Ekibastus 
they  had  demonstrated  a  practically  inexhaustible  field 
of  coal.  Theirdirect  interest  in  the  properties  ceased 
in  May,  1914,  when  they  disposed  of  ihem,  the  con- 

sideration being  the  whole  of  the  share  capital  of  two 
Russian  companies  known  as  the  Ridder  Mining 
Company  and  the  Kirgiz  Mining  Company.  Soon 
after  the  outbreak  of  war  it  was  decided  to  form  at 

once  a  company  to  provide  capital  to  equip  the  proper- 

ties, and  the  Irtysh  Corporation  was  formed,  their 
interest  in  the  properties  being  represented  by  the 
shares  of  that  corporation.  Under  the  conditions 
then  existing  both  here  and  in  Russia  the  decision  to 
form  the  Irtysh  Corporation  was  a  bold  one.  It  must 
be  agreed  that  the  decision  was  justified  to-day.  A  great 
enterprise  had  been  built  up,  a  competent  organization 
of  technical  staffs  and  skilled  workmen  had  been  col- 

lected, and.  notwithstanding  the  wave  of  anarchy 

which  swept  throughout  the  country,  the  Irtysh  Cor- 
poration was  to-day  possessed  of  undertakings  which 

were  producing  revenues  and  which  they  anticipated 
in  the  near  future  would  be  in  full  operation. 
When  the  Irtysh  Corporation  was  formed  the  board 

considered  the  advisability  of  distributing  the  Irtysh 
shares  among  shareholders  in  the  Russo- Asiatic,  but 
they  decided  under  the  conditions  at  that  time  not  to 
act  precipitately.  Other  cour.'ies  had  suggested  them- 

selves, but  they  felt  that  to  follow  any  of  them  would 
not  be  in  the  best  interests  of  shareholders.  Their 
anxiety  had  been  not  to  be  led,  owing  to  the  obscure 
position  arising  out  of  the  war,  to  make  any  false  step 
which  might  be  to  their  disadvantage.  The  lapse  of 
time,  however,  had  cleared  the  situation,  and  there 
was  now  no  doubt  as  to  the  right  course  to  pursue. 
Through  the  energetic  action  during  these  years  of 
war  of  the  Ridder  and  Kirgiz  Companies,  the  shares 
which  they  held  should  within  a  reasonable  time  be- 

come revenue-producing.  Apart  from  this,  the  min- 
ing de%'elopments  and  acquisitions  of  the  Russian 

companies  showed  the  properties  to  have  a  potential 
value  much  greater  than  they  were  aware  of  when 
they  disposed  of  them  and  when  they  took  the  shares. 
Further,  as  stated  in  the  report,  they  had  received 
proposals  looking  towards  the  opening  up  of  some  of 
the  mineralized  areas  of  the  Kirgiz  Mining  Company 
which  gave  them  a  favourable  opportunity  of  resuming 
their  activities  as  a  development  company,  and  if  the 
results  of  this  work  were  satisfactory  they  would  be 
the  indirect  gainers  by  the  increased  value  of  their 
shareholding  in  the  Irtysh  Corporation,  and  directly 
by  their  interest  in  the  properties  under  development. 
In  view  of  these  considerations,  he  was  sure  they  would 
agree  that,  by  remaining  a  holding  company  in  respect 
of  the  Irtysh  shares,  the  corporation  would  best  main- 

tain its  present  strong  position.  With  regard  to  the 
arrangements  now  being  made  for  the  opening  up  by 
this  corporation  of  the  mineralized  areas  to  which  he 
had  just  referred,  he  would  say  that  these  were  ex- 

tremely interesting  prospects  with  large  possibilities. 
They  were,  as  the  report  told,  in  the  district  of  Eki- 

bastus, and  had  therefore  the  primary  advantage  of 
accessibility  and  of  proximity  to  an  unlimited  supply 
of  good  fuel  It  must  be  understood  that  the  proper- 

ties were  undeveloped  in  depth,  and  knowledge  was 
confined  to  tlie  results  of  surface  work  ;  but  they  had 
in  this  case  the  authority  of  their  engineers  and  geol- 

ogists for  saving  the  prospects  were  most  favourable. 
Mr.  R.  Gilman  Broun  seconded  the  resolution, 

which  was  carried  unanimously. 
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IRTYSH   CORPORATION,   LIMITED. 
Directors  :  Leslie  Urquhart  (Chairman),  R.    Gilrnan    Brown,    Herbert    Gibson,    D,   P.   Mitchell,   T.  Blair 
Reynolds,  Lt  -Col.  C.  A    Reid  Scott.    London  Manager  and  Secretary  :  J.  P.  B   Webster.     O^ce  :  Pinners 

Hall,  London,  E.G. 2.     Formed  1914.     Capital  issued  :  /l. 519, 192;  debentures /415, 860. 
Business  :  Operates  the  Ridder  and  Sokolni  lead-zinc  mines  and  the  Ekibastus  coal  mine  in  Siberia. 

The  third  ordinary  annual  general  meeting  of  the 
Irtysh  Corporation,  Ltd.,  was  held  on  December  16 
at  Winchester  House.  London,  E  C,  Mr.  Leslie 
Urquhart  (the  Chairman)  presiding. 

The  Chairman,  in  moving  the  adopton  of  the  report 
and  accounts,  said  :  Let  me  begin  by  reminding  you 
of  the  fact,  not  realized,  perhaps,  by  the  newer  share- 

holders, and  difficult  indeed  to  realize  by  any  of  us, 
that,  for  the  first  time  in  the  life  of  this  corporation,  we 
meet  to-day  freed  from  that  black  shadow  that  has  for 
so  long  been  over  our  every  thought  and  word  and 
deed.  The  corporation  was  formed  m  1914,  soon  after 
the  commencement  of  the  war.  During  the  first  two 
years  of  its  existence  there  has.  through  its  means,  been 
built  up  from  the  very  foundation,  in  spite  of  such 
difficulties  both  here  and  in  Russia  as  I  confess  one 
would  have  hesitated  to  face  could  one  have  foreseen 

them,  the  structure  of  a  great  industry — a  structure  so 
far  completed  that  at  the  end  of  that  period  finished 
metals  from  the  ores  of  the  mines  at  Ridder  were  being 
produced.  The  third  year  of  the  corporation,  1917,  is 
that  to  which  the  reports  and  accounts  before  you  re- 

late. March  of  that  year  is  the  date  of  the  Revolution 
in  Russia,  so  that  for  nearly  ten  months  of  it  the  opera- 

tions suffered  under  constantly  increasing  disability, 

accompanying  Russia's  quick  descent  into  the  pit  of 
anarchy  and  chaos.  To  my  mind,  the  fact  is  highly 
significant  that,  under  such  conditions,  the  operations 
did  not  stop  at  any  time  during  that  year,  and  that  it 
was  found  possible  to  complete  and  set  to  work  an  im- 

portant part  of  the  plant — namely,  that  for  the  pro- 
duction of  lead,  silver  and  gold — thus,  with  the  zinc 

plant  already  in  operation,  completely  inaugurating 
all  branches  of  the  metallurgical  programme  for  the 
extraction  of  the  zinc,  lead,  gold,  silver  and  copper 
metals  contained  in  the  ores.  In  a  word,  had  condi- 

tion scon  tinned  normal  after  the  Re\'olution,  the  equip- 
ment of  the  Ridder  and  Kirgiz  enterprises  had  been 

placed  on  such  a  basis  of  production  that  the  enter- 
prise would  have  been  from  that  time  onward  not  only 

self-supporting  but  giving  increasingly  remunerative 
commercial  results. 

During  my  stay  in  Petrograd  last  year  it  had  already 
become  evident,  towards  the  end  of  the  summer  of  1917, 
that  the  Bolshevik  activities  among  the  workers  and  the 
interference  in  the  management  of  industrial  concerns, 
with  the  consequent  economic  chaos  in  European  Rus- 

sia, were  having  a  deleterious  effect  on  the  operations 
of  the  Kirgiz  and  Ridder  companies  in  Siberia.  After 
much  anxious  and  careful  consideration,  it  vas  agreed 
with  our  Russian  colleagues  and  managers  who  had  re- 

turned with  Mr.  Jones  from  the  property  that,  until 
conditions  became  normal  again ,  it  was  the  safer  policy 
to  curtail  all  expenditure  and  gradually  close  down 
operations  as  far  as  possible.  This  policy  was,  natur- 

ally, not  easy  of  fulfilment,  as  it  brought  the  manage- 
ment into  antagonism  with  the  extremists  and  with 

the  Bolshevik  Workmen's  Soviets.  The  Bolshevists, 
thanks  to  German  support,  in  October,  1917,  finally 
usurped  all  power  of  government  in  European  Rus- 

sia. But  although  the  reflex  influence  of  their  anarch- 
ist government  was  felt  throughout  Siberia,  they  were 

unable  to  enforce  their  decrees  until  early  in  1918,  when, 

with  the  aid  of  German  and  Austrian  prisoners  of  war, 
their  Red  Guards  obtained  control  of  the  towns  on  the 
Trans  Siberian  Railway.  By  February  of  this  year,  how- 

ever, the  policy  of  gradually  closing  down  and  mark- 
ing time  had  been  carried  out  by  the  management  both 

at  Ridder  and  Kirgiz.  The  attempt  made  by  the  Bol- 
sheviks in  May  to  work  the  coal  mines  was  thus  ren- 

dered abortive  Our  workmen,  and  particularly  the 
Kirgiz,  refused  to  work  for  them,  and  for  this  reason 
Ridder  was  left  alone  by  the  Bolsheviks.  In  order  not 
only  to  protect  the  properties,  but  to  retain  certain 
members  of  the  staffs  and  the  most  reliable  workmen, 
as  a  nucleus  when  the  time  came  to  restart,  the  me- 

chanic shops  and  foundries,  and  the  companies'  rail- 
ways, were  kept  in  operation  on  a  reduced  scale,  all 

these  departments  being  practically  self  supporting  on 
outside  orders.  I  am  glad  to  say  that,  notwithstand- 

ing great  difficulties,  the  management  and  staff  were 
able  to  keep  these  departments  working,  and  that,  as  a 
consequence,  no  thefts  or  damage  of  any  kind  were 
suffered  by  either  the  Ridder  or  Kirgiz  properties.  The 
Bolshevists,  however,  were  only  a  few  months  in  power 
in  Siberia  ;  by.  the  end  of  May  of  this  year  bands  of 
Czechoslovak  prisoners  ot  war,  aggregating  in  all 
some  50.000  men,  who  had  lost  patience  owing  to  the 
bad  treatment  they  had  received  at  the  hands  of  the 
Bolshevists,  joined  the  movement  against  the  Bolshev- 

ist regime  in  Siberia.  By  the  end  of  June  these  small 
but  gallant  bands, aided  by  Siberians, Cossacks, and  Rus 
sians.  had  cleared  the  towns  of  Western  Siberia  of  the 
anarchists.  They  then  joined  hands  with  the  Russians 
under  Semenoff  and  their  compatriots  who  were  fight- 

ing the  Bolshevists  in  the  Far  East,  and  by  August  of 
this  year  Siberia  and  the  whole  country,  from  the  Paci- 

fic Coast  practically  to  the  Volga,  was  cleared  of  Bol- shevist domination. 
The  influence  of  this  movement  on  the  Irtysh  river 

was  felt  almost  immediately  after  it  had  started.  The 
management  considered  the  time  had  come  to  restart 
those  departments  which  would  be  self-sustaining  or 
give  an  immediate  profit.  While  the  production  of 
coal,  which  was  restarted  in  August,  was  necessarily 
small  at  the  beginning,  until  the  mines  were  cleared 
of  water,  the  mine  equipment  overhauled,  and  work- 

men gradually  returned  to  the  property,  yet  the  pro- 
duction has  continuously  increased,  so  that  against 

some  10  tons  a  day  which  was  being  produced  in 
August,  bv  the  end  of  October  the  production  had 
reached  120  tons  per  day,  and  was  steadily  increasing 
as  the  Kirgiz  workmen  were  as  steadily  returning  to 
work.  The  production  of  coke  was  restarted  in  No- 

vember The  local  prices  for  coal  and  coke  are  high 
and  the  production  of  these  departments  is  very  re- 

munerative. The  lead  plant  is  being  put  into  com- 
mission again,  as  the  price  for  lead  shot  is  so  high  in 

Siberia  that  lead  smelting  will  yield  considerable  pro- 
fits. It  is  not  proposed  to  operate  the  zinc  plant  at 

present,  as  under  existing  conditions  it  is  considered 
ijetter  to  wait  until  conditions  in  European  Russia  are 
stable  again  or  until  the  opening  of  the  ports  permits 
its  export  abrojd.  At  Ridder  it  has  been  decided  not 
to  put  in  hand  for  the  moment  the  work  of  unwater- 
ing  or  of  operating  the  Ridder  mine,  as  this  demands 
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considerable  6nancial  outlay,  while  the  ore  from  So- 
kolni  mine  is  sufficient  for  our  present  purposes.  Apart 
from  the  machine  shops  and  railways,  which  have  all 
along  been  kept  in  operation,  the  mill  at  Kidder  has 
been  partly  adapted  for  the  recovery  of  gold  from  the 
tailmgs  dumps,  supplemented  with  gold  ore  from  the 
Sokoini  mine,  of  which  there  are  large  quantities 
stocked  on  the  surface.  The  river  fleet  is  at  present 
being  overhauled  preparatory  for  1919  navigation,  and 

will  be  used  for  our  own  and  our  customers'  transport 
purposes,  and  should  give  considerable  profits.  In  a 
word,  the  policy  of  the  management  has  been  to  feel 
their  way  very  carefully,  to  start  those  departments 
o(  work  which  were  immediately  remunerative,  and  to 
obtain  the  maximum  possible  income  from  the  sale  of 
the  products  and  from  transport  services  of  the  rail- 

ways and  (feet,  delaying  the  larger  programme  of  capi- 
tal construction  and  exploitation  entailing  large  ex- 

penditure until  the  directors  arrive  at  the  properties 
Mr  Mitchell,  whom  I  think  you  all  know,  is  now  on 
his  way  out  ;  Mr.  Jones,  who  is  with  us  to  day.  leaves 
early  in  January,  and  I  propose  to  leave  for  Siberia 
about  the  end  of  January  next. 

During  the  whole  of  this  time  of  chaos  and  trouble 
no  remittances  have  been  made  to  the  properties  by 
either  I'etrograd  or  London,  but,  owing  to  the  policy 
of  marking  time  and  curtailing  all  expenditure,  the 
funds  unavailable  from  the  sale  of  products  or  from 
the  working  of  the  railways  have  been  forthcoming 

from  the  Russo- Asiatic  Bank,  as  the  companies'  credit 
is  locally  very  high.  Thedeficits, however,  weresmall, 
the  monthly  shortage  at  the  Kidder,  for  instance,  was 
only  some  ;f400,  and  although  I  have  not  got  the 
figures,  yet  I  feel  sure  that  the  operation  of  the  prop 
erties  today  iscovering  all  expenses  and  is  giving  quite 
a  nice  profit. 

The  question  of  labour,  owing  to  the  changed  eco- 
nomic conditions  all  over  the  world,  looms  very  large 

in  the  minds  of  all  employers  to-day.  It  is  a  question 
of  the  first  importance,  and  1  think  you  will  expect  me 
to  say  a  few  words  on  this  subject  so  far  as  it  concerns 
our  own  work.  During  an  experience  going  back  a 
long  number  of  years  in  the  Urals  and  Siberia  in  the 
development  of  the  great  mining  and  metallurgical  in- 

dustries belonging  to  this  group  of  Kussian  companies, 
it  has  always  been  our  earnest  endeavour  to  provide. 
.IS  far  as  circumstances  would  permit,  for  the  comfort 
of  our  workmen  and  their  families.  To  this  end  colon- 

ies of  dwelling  houses,  with  proper  sanitary  arrange- 
ments, supplied  with  water,  fuel  and  light,  were  pro- 

vided :  co-operative  stores  and  vegetable  gardens  sup- 
plying the  population  at  cost  price  ;  schools,  churches 

and  clubs  for  the  men  and  their  families  ;  hospitals  and 
maternity  hospitals  were  established.  All  this  we  have 
done,  and  done  well,  both  at  Kidder  and  Ekibastus. 
As  we  were  starting  a  new  industry  in  a  new  country, 
and  although  labour  was  comparatively  cheap,  we  were 
able  not  only  to  introduce  modern  methods  of  mining, 
but  we  equipped  all  our  mines  and  works  with  labour- 
saving  appliances,  and  were  thus  able  to  pay  com 
paratively  high  rates  of  wages.  This  policy  not  only 
attracted  good  workmen,  but  was  the  basis  of  that  good 
feeling  which  has  existed  all  along,  and  during  these 
troublous  times,  between  the  management  and  the  men 
As  proof  of  the  loyalty  and  trust  that  the  workmen  as  a 
whole  have  in  the  management  and  future  of  both  tlie 
Kidder  and  Kirgiz  enterprises,  notwithstanding  all  the 
anarchist  influences  brought  to  bear  by  the  extremists 
and   Bolsheviks,  and    when   the   economic   chaos    in 

European  Kussia  made  it  impossible  to  remit  moneys  to 
the  properties,  the  workmen  continued  to  work  for 
nearly  (our  months  without  wages,  asking  only  to  be 
provided  with  food,  and.  above  all,  they  refused  to 
work  for  the  Bolsheviks.  At  Ekibastus  the  great 
majority  of  the  workmen  are  local  Kirgiz  Mussulmans, 
a  naturally  peaceful  and  industrious  people  who  have 
never  caused  us  any  trouble.  Living  as  they  do  in 

large  numbers  in  the  district,  they  look  upon  our  en- 
terprise as  a  godsend,  as  they  have  practically  no  other 

source  of  steady  employment  :  they  would  not  allow 
Bolshevik  influence  to  spread,  or  allow  any  damage  to 
be  done  to  the  works.  For  these  reasons  every  effort 
has  been  made  by  the  management,  and  with  complete 
success,  totraintheKirgiz,  who  already  represent  about 
S0"o  o(  the  workers  at  the  roal  mines.  This  fact  is 
very  important,  for,  while  Kidder  will  never  require  a 
very  large  number  of  men  because  of  the  nature  of  the 
work — probably  never  more  than  1 ,000  men —  the  con- 

trary is  the  ca^e  with  the  expansion  of  coal  mining  at 
Ekibastus  For  all  these  reasons  the  question  of  la- 

bour is  one  that  does  not  present  to  us  any  danger  or 
difficulty  either  now  or  in  the  future,  so  long  as  we 
continue  to  handle  it  as  we  have  done.  Finally,  the 
managing  director  has  recently  cabled  to  us  that  the 
spirit  of  the  workmen  continues  to  be  quite  satisfac- 

tory, guaranteeing  future  large  scale  of  work  at  the 

properties. We  can  now  say  that  we  have  successfully  weathered 
the  terrible  crisis  of  the  Kevolution  and  the  Bolshevik 
regime,  with  its  accompanying  political,  financial  and 
economic  chaos.  That  we  have  come  through  so 
well,  that  our  position  in  every  respect  is  so  strong,  is 

largely  due  to  the  loyal  co  operation  of  everyone  con- 
cerned, but,  as  is  always  the  case,  the  men  on  the 

spot  had  to  bear  the  brunt  of  the  work,  danger  and 
anxiety.  The  managing  director  of  the  Russian  com- 

panies, Mr.  Feodossiefi,  had  towards  the  end  of  last 
year  succeeded  in  escaping  from  Fetrograd,  and  had 
established  himself  at  Omsk  in  order  to  be  in  close 
touch  with  both  Ridder  and  Kirgiz  Mr.  Feodossieff 

in  the  late  Tzar's  Government  held  the  position  of  a 
Minister,  being  Director  of  the  Credit  Chancellery  of 
the  Ministry  of  Finance  and  Controller  of  Accounts 
of  the  Russian  Empire.  He  is  a  man  of  the  highest 
character,  and  was  responsible  at  that  time  for  carry- 

ing through  all  the  financial  arrangements  which  were 
made  between  Russia  and  England  A  young  man — 
he  is  under  -tO  years  of  age — he  climbed  unaided  and 
by  sheer  capacity  to  one  of  the  highest  positions  in  the 
Russian  Empire.  With  the  Revolution  he,  o(  course, 
lost  his  position  and  his  pension  ;  he  joined  our  or- 

ganization in  Russia  in  April,  1917  I  worked  in  close 
contact  with  Mr.  Feodossieff  at  Petrograd  (or  over  five 
months  last  year,  and  the  more  I  knew  of  him  the 
more  I  was  satisfied  that  he  was  the  right  man  in  the 
position.  I  think  it  is  due  to  Mr.  Feodossietf  that  I 
should  make  this  statement  to  the  shareholders,  as 
I  am  proud  to  say  that  my  confidence  and  that  of  my 
colleagues  in  this  gentleman  has  been  more  than  justi- 

fied. During  a  time  of  great  stress,  strain,  and  danger, 
he  was  able,  by  his  own  personal  example,  and  acting 
entirely  on  his  own  discretion,  as  we  were  unable  for 
months  to  come  into  touch  with  the  properties,  to  act 
wisely  and  well  in  our  general  interests.  It  is  only  fair 
that  I  should  also  mention  the  manager  of  the  Ekibas- 

tus property,  Mr.  Radziukinas,  and  the  manager  of  the 
Ridder  property,  Mr.  Lessig,  who  supported  him  loyal- 

ly under  conditions  of  the  greatest  difficulty  and  dan- 
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ger.  At  the  end  of  July  of  this  year  I  managed  to  get 
through  to  Petrograd  and  Moscow,  but  for  reasons 
of  personal  safety  I  was  obliged  to  leave  somewhat  pre- 

cipitately after  only  a  few  days  in  those  cities.  Never- 
theless, my  visit  was  useful,  as  it  let  our  Kussian 

directors  and  friends  know  that  %ve  had  not  forgotten 
them  and  that  our  sympathies  were  with  them  in  their 
time  of  trouble  and  danger.  I  urged  Baron  Meller- 
Zakomelsky — a  good  friend  of  many  in  this  room  and 
the  President  of  our  Kussian  companies — together  with 
Mr  KabanoftandMr.  Romanoft  to  leave  for  the  south  as 

they  had  done  everything  possible  to  protect  our  in- 
terests in  European  Russia.  I  am  glad  to  say  that  a 

few  days  after  my  departure  Baron  Meller-Zakomelsky 
and  all  our  friends  got  away  to  a  place  of  safety.  It 
is  impossible  to  mention  all  the  members  of  the  man- 

agement and  staff  individually,  but  we  owe  them  all  a 
deep  debt  of  gratitude  for  sticking  loyally  to  their  posts 
and  for  all  their  efforts  in  our  interests. 

When  in  December  of  1914  the  directors  of  the  Rus- 
so-Asiatic  Corporation  deliberately  chose  to  form  the 
Irtysh  Corporation  to  continue  to  finance  the  develop- 

ment and  equipment  of  the  properties  which  they  had 
sold  in  May,  1914,  to  the  Ridder  and  Kirgiz  Com- 

panies in  Russia,  there  were  many  of  our  friends  who 
doubted  the  wisdom  of  appealing  to  our  groupof  share- 

holders for  funds  and  of  pressing  on  with  construction 
work  and  of  attempting  to  bring  the  properties  to  the 
profit-earning  stage  during  the  war.  If  anything  were 
needed  to  prove  that  we  were  right  in  our  decision  and 
in  relying  on  the  financial  support  of  our  shareholders, 
the  record  of  work  done  and  the  position  and  value  of 
the  business  to-day  is  a  very  generous  justification  of 
our  confidence  and  of  our  work.  The  Ridder  Railway, 
75  miles  in  length,  was  constructed  and  equipped.  The 
Ek.bastus  Railway,  90  miles  long,  was  relaid  and  put 
into  running  order.  River  transport  was  organized  by 
the  purchase  of  a  large  fleet  of  steamers  and  barges. 
While  proved  ore  reserves  are  no  measure  or  criterion 
of  what  we  can  confidently  expect  from  our  great 
mineralized  concession,  we  nevertheless  increased  the 
proved  ore  reserves  from  2,448,000  tons,  estimated  at 
a  profit  value  of  /7, 400, 000.  to  3,534,000  tons  esti- 

mated at  a  profit  value  of  ;f  13,000,000,  and  this  profit 
is  based  on  pre-war  prices  for  metals.  The  Sokoini 
mine  was  shown  to  be  at  least  as  valuable  and  great 
as  the  Ridder  ;  it  has  been  shown  that  for  all  practi- 

cal purposes  the  question  of  ore  reserves  need  never 
trouble  us,  and  can  only  be  limited  by  our  ability  to 
handle  and  smelt  it.  The  geological  department  has 
discovered  on  the  Ridder  Concession  six  mineralized 

belts  containing  the  outcrops  of  a  number  of  new  de- 
posits similar  in  character  to  the  Ridder.  Five  of 

these  belts  are  of  the  same  type,  but  of  much  greater 
extent  than  that  on  which  the  Ridder,  Sokoini,  Kru- 
kovsky,  and  our  other  known  mines  are  placed,  while 
the  sixth  belt  is  similar  in  occurrence  to  the  Kyshtim 
mineralized  areas  and  contains  several  large  gold-bear- 

ing iron  gossans  which  have  been  conclusively  proved 
to  be  the  cappings  of  copper  ore  deposits.  The  equip- 

ment of  the  coal  mines  has  been  brought  up  to  a  pro- 
ductive capacity  of  over  150.000  tons  a  year,  and  this 

capacity  was  being  rapidly  increased,  while  our  coal 
basin  was  shown  to  contain  inexhaustible  reserves  of 
finest  coal.  The  Ridder  and  Sokoini  mines  were  de- 

veloped and  equipped  for  a  large  production.  Power 
plants,  machine  shops,  foundries,  brick  works,  colon- 

ies of  dwelling  houses  for  the  employees  and  work- 
men and  their  families  were  established.     --Kt  Ridder 

the  concentrating  mill  and  sulphuric  acid  works  were 
built  and  put  into  operation.  At  the  collieries  zinc, 
lead,  and  copper  smelters,  with  an  output  capacity  of 
15,000  tons  refined  lead  and  5.000  tons  refined  spelter 
per  annum,  with  more  than  ample  capacity  for  treat- 

ing the  accompanying  precious  metals,  are  completed 
and  in  operation.  The  metallurgical  problems  have 
been  completely  solved.  In  a  word,  this  great  mining 
and  metallurgical  enterprise  is  now  established  and 
ready  to  earn  large  profits. 

The  Russo-.\siatic  Corporation  had  already  expen- 
ded on  the  properties  of  the  Ridder  and  Kirgiz  com- 

panies at  the  time  of  the  formation  of  the  Irtysh  Cor- 
poration ;f  284. 000;  since  December,  1914,  the  Irtysh 

Corporation  has  advanced  to  the  Russian  companies 
and  spent  in  and  about  the  business  .£  1,104,000.  Cred- 

its from  the  Siberian  Bank  to  the  amount  of  over 
4,000,000  roubles  have  also  been  spent  on  the  develop- 

ment and  equipment  of  the  properties.  When  con- 
sidering the  expenditure  made  and  the  value  of  that 

development  and  equipment  to-day,  regard  should  be 
had  to  the  serious  decrease  in  monetary  values  all  the 
world  over,  and  that  the  expenditure  to  develop  and 
equip  the  properties  now  would  cost  twice,  nay,  pro- 

bably three  times,  what  it  cost  us  in  pounds  sterling 
when  it  was  done.  If  the  equipment  of  the  properties 
is  so  much  more  valuable,  the  value  of  our  ore  reser- 

ves is,  owing  to  the  decrease  in  monetary  values,  im- 
measurably greater  still.  The  shortage  of  production 

and  the  depletion  of  ore  reserves  owing  to  the  increased 
rate  of  exploitation  of  the  known  metal  deposits  dur- 

ing the  war,  the  fact  that  the  new  mines  which  have 
been  discovered  are  not  sufficient  to  make  good  the 

large  depletion  in  the  world's  known  non-ferrous  metal 
ore  reserves,  and.  finally,  the  increased  cost  of  labour 
and  production  generally,  make  the  future  prosperity 
of  this  great  enterprise  certain  and  independent  of  the 
fluctuations  which  may  aftect  producers  of  other  com- 

modities. By  continuing  without  flinching,  by  facing 
the  risks  and  responsibilities  in  the  development  of  the 
enterprise  started  by  the  Russo-Asiatic  Corporation, 
we  are  at  least  three  years  ahead  of  where  we  should 
have  been  had  we  chosen  to  delay,  marking  time,  wait- 

ing for  the  peace  which  has  taken  so  long  toT;ome. 
We  have  every  right  to  look  back  with  pride  on  the 

work  that  has  been  done,  and,  speaking  as  a  share- 
holder, we  have  every  right  to  look  forward  with 

confidence  to  the  future  of  this  great  enterprise  which, 
I  am  sure,  must  become  one  of  the  key  industries  of 
the  world,  and  of  greater  value  to-day  than  it  would 
have  been,  compared  on  the  same  basis,  before  the 
war.  In  this  connection  I  should  mention  that,  in 
order  to  husband  our  resources  for  the  important  work 
we  havein  hand,  the  Kirgiz  Company  is  making  arrange- 

ments with  the  Russo-Asiatic  Corporation  for  the  de- 
velopment of  the  mineralized  areas  in  the  vicinity  of 

Ekibastus,  mentioned  in  my  speech  of  December, 
1916.  These  contain  excellent  prospects  of  opening 

up  into  bodies  of  copper  ore  of  great  importance  anala- 
gous  to  the  well  known  porphyry  copper  mines  of  the 
United  Stales,  which  are  now  responsible  for  more 
than  half  the  copper  production  of  America.  .As  the 
holding  of  the  Russo-Asiatic  Corporation  in  our  com- 

pany amounts  to,  roughly,  50%  of  our  share  capital,  a 
partnership  arrangement  such  as  we  contemplate  is  in 
everv  way  advantageous  and  free  from  complications. 
Our  present  policy  is  to  feel  our  way  carefully,  to 
start  those  departments  of  work  which  are  immedi- 
atelv  remunerative,  until  gradually — and  I  hope  this 
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will  be  by  next  spring — the  whole  fabric  of  our  under- 
taking will  again  be  in  full  and  active  life.  Above  all, 

we  must  not  launch  rashly  on  an  extended  programme 
of  construction  work  until  economic  conditions  have 
become  comparatively  normal  again,  not  only  in 
Siberia,  but  in  European  Russia,  and  indeed  all  the 
world  over.  Our  future  construction  programme  will 

be  a  large  one  if  we  are  going  to  do  justice  to  and  ex- 
ploit, on  the  scale  they  should  be  exploited,  our  vast 

reserves  of  ore.  But  metal  values  are  not  deprecia- 
ting, and  by  going  carefully  we  shall  save  ourselves  a 

vast  amount  of  expenditure  and  unnecessary  risk  and 
recoup  ourselves  many  times  over  for  our  caution. 

Our  financial  position  is  sound.  The  business  is 
well  equipped  ;  at  the  present  moment  all  depart- 

ments, with  the  exception  of  the  zinc  plant,  are  in 
operation  and  giving  commercial  results  which  more 
than  cover  expenses,  while  the  enterprise  as  a  whole 
is  in  a  position,  as  soon  as  we  are  in  full  swing  again, 
not  only  to  cover  expenses,  but  to  earn  large  profits. 
There  is  a  large  working  capital  in  stocks  of  materials 
and  metal  concentrates,  of  which  we  estimate  the  value 
to  be  at  least  .^COO.OOO.  and  the  Irlysli  (Corporation 
has  at  its  disposal  in  London  some  /175.O0O  in  cash. 
Besides  these  funds  there  are  outstanding  311,422  /l 
shares  optioned  at  par  to  the  original  subscribers  of 
the  debenture  issue,  the  options  expiring  1^  years  after 
Peace  has  been  signed.  I  have  no  doubt  that  these 
opiions  will  be  duly  exercised  and  will  bring  in  another 
;f311,422.  Ourcredit  is  high,  and  deservedly  so,  and 
we  have  besides  the  advantage  of  an  allied  enterprise, 
the  Kusso  Canadian,  whose  shareholders  are  largely 
the  same  as  those  of  this  corporation,  ready  to  assist 
should  we  desire.  For  all  these  reasons  your  directors 
are  satisfied  that,  having  financed  all  our  requirements 
during  most  difficult  times  and  weathered  the  storm, 
there  need  be  no  fear  as  to  finance  in  the  lulure  under 
the  more  favourable  conditions  which  are  gradually 
rising  into  sight.  I  have  tried  to  show  that  the  founda- 

tions upon  which  the  Irtysh  enterprise  rests  have  been 
well  and  securely  built,  that  they  have  been  preserved 
and  even  strengthened  during  the  months  of  revolu- 

tion and  chaos  in  Russia,  and  that  their  rapid  exten- 
sion and  the  prosperity  of  the  business  now  only  de- 
pend on  normal  working  conditions  and  stable  govern- 
ment being  re-established. 

In  Siberiaand  the  Urals  a  sane  Government  already 
exists  ;  law  and  order  have  been  re-established  and  the 
rights  of  the  person  and  property  recognized,  while  eco- 

nomic conditions  are  daily  becoming  better.  Admiral 
Koltchak,  the  head  of  the  Siberian  Government,  is 
a  good  friend  of  mine,  and  1  can  therefore  speak  from 
personal  knowledge,  knowing  him  as  a  man  of  high 
character  and  courage,  no  politician,  but  a  patriot  who 
thinks  only  of  the  good  of  his  country.  Koltchak,  as 
head  of  the  Russian  Fleet  in  the  Black  Sea,  made  good 
during  the  war  ;  he  was  trusted  and  respected  by  his 
men,  and  was  the  popular  Russian  naval  hero.  While 
he  has  declared  himself  an  enemy  of  reaction  and 
pledged  himself  to  independence  of  party,  it  is  his  firm 
conviction  that  law  and  order,  the  fundamental  basis 

of  all  government,  can  only  be  re-established  by  mili- 
tary force,  and  supreme  power  must  be  wielded  by  one 

hand.  That  the  direciorate  and  all  previous  anti-Bol- 
shevik liussian  governments  have  failed  is.  firstly,  be- 

cause in  Russia  a  democratic  foundation  does  not  ex- 
ist ;  the  people  are  politically  undeveloped  ;  they  are 

ignorant  and  illiterate  children,  who  have  been  used 
to  be  governed  and  led,  but  not  consulted  ;  and,  sec- 

ondly, all  previous  anti-Bolshevik  governments  have 
been  a  failure  because  they  were  subject  lo  internal 
antagonistic  political  currents,  and  as  such  they 
lacked  initiative,  taking  only  half  measures  where  de- 

cisive action  against  all  forces  of  disorder  was  neces- 
sary. Koltchak  has  now  the  supreme  power.  He  has 

the  will  and  knows  what  he  wants.  The  new  vigour 
of  his  military  administration  is  shown,  not  only  by 
the  conditions  of  Siberia,  but  the  news  that  has  been 

coming  through  to  us  lately  of  the  defeats  he  is  inflic- 
ting on  the  Bolshevist  forces,  only  Russian  troops  be- 

ing engaged.  Koltchak's  one  aim  at  the  present  mo- ment is  to  join  hands  with  those  other  parts  of  Russia 
already  freed  from  the  Bolshevists,  to  co-operate  in 
re-establishing  law  and  order  in  North  and  Central 
Russia.  It  is  a  pleasure  for  me  to  be  able  to  inform 
you  that,  after  many  refusals  to  figure  in  different  Si- 

berian and  all  Russian  governments,  following  the 
overthrow  of  the  Bolshevists,  our  managing  director, 
Mr.  Feodossieff.  eventually  agreed  to  assist  the  head 
of  the  State  in  financial  matters  and  replace  him  as 
President  of  the  new  Extraordinary  Economic  Com- 

mittee of  the  Siberian  Government,  reserving  all  his 
duties  in  our  companies. 

But  while  in  Siberia  conditions  are  again  becoming 
normal,  the  Bolshevik  reign  of  terror  and  anarchy  in 
European  Russia  must  continue  to  some  extent  to  de- 

lay the  full  restoration  of  the  economic  life  of  the 
country.  There  can  be  no  doubt  that  all  over  Euro- 

pean Russia  men  are  longing  for  a  return  to  order  and 
discipline,  and  would  welcome  any  man  or  group  or 
organization  that  was  capable  of  restoring  the  funda- 

mentals of  civilized  society.  Here  and  there  a  reac- 
tion has  already  set  in.  The  feeling  of  antagonism  in 

Siberia  was  always  very  strong  The  Bolshevik  re- 
gime had  a  very  short  life  there  ;  the  Siberians  would 

have  none  of  it.  This  reaction  against  Bolshevism  set 
in  many  months  ago  in  South-Eastern  Russia  and  in 
the  Ukraine,  which  seceded  temporarily  from  North 
and  Central  Russia,  and  where  conditions  were  so  an- 

archical that  the  unarmed  and  defenceless  people  in- 
vited the  Germans  to  occupy  their  country,  for  even 

German  vassalage  with  its  guarantee  of  order  and  se- 
curity seemed  preferable  to  Bolshevik  control.  To 

assist  in  the  solution  of  the  Russian  problem  is  a  duty 
we  and  our  Allies  cannot  shirk.  For  the  salvation  of 

European  Russia  from  a  tyranny  so  merciless,  so  dis- 
ruptive of  all  the  sanctions  and  the  obligationsof  human 

society  that  those  who  have  lived  under  it  would  wel- 
come anything — even  German  domination — that  offer- 

ed a  way  of  escape.  Great  Britain  and  the  Allies  can- 
not leave  European  Russia  to  remain  in  the  grip  of 

murderous  ruffians,  a  scene  of  wholesale  massacre  and 
loot — a  great  danger  to  ci\'ilization  and  the  peace  of 
the  world.  A  start  has  already  been  made.  There 
are  Allied  expeditions  in  the  North,  the  Murman  coast 
and  .\rchangel  and  in  Siberia.  The  Baltic  is  now  free. 
The  opening  of  the  Dardanelles  has  opened  a  way  at 
last  to  the  warm  water  ports  of  the  Black  Sea  and  to 
the  deliverance  of  Russia.  If  Bolshevism  in  European 
Russia  is  largely  the  result  of  the  terrible  economic 
conditions,  the  sufferings  and  discontent  caused  by  the 
war,  then  the  end  of  the  war  and  the  reopening  of  the 
ports  signalizes  the  revival  of  trade,  and  this  will,  more 
quickly  than  anything  else,  resuscitate  the  ordered  and 
economic  life  of  the  country.  With  the  Allied  mili- 

tary assistance  which  is  and  should  now  be  freely 
given.  I  am  convinced  that  in  a  short  time  the  Bol- 

shevik reign  of  terror  in  European  Russia  will  be  at 
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an  end.  I  now  beg  to  move  that  the  report  and  ac- 
counts before  the  meeting  be  received  and  adopted, 

Mr.  R.  Oilman  Brown  seconded  the  motion,  which 
was  carried  unanimously. 

Mr.  T.  Blair  Reynolds  next  moved  the  re-election 
of  the  retiring  directors.  Mr.  Leslie  Urquhart  and 
Baron  V.  V.  Meller-Zakomelsky. 

Mr.  C.  ].  Cater  Scott  seconded  the  motion,  which 
was  unanimously  agreed  to. 

The  auditors  (Messrs.  Deloitte  Plender  Griffiths  and 
Co  )  were  reappointed,  on  the  motion  of  Mr.  Coad, 
seconded  by  Mr.  Coldstream. 

Mr.  McLeod  said  he  thought  before  the  meeting 
closed,  the  shareholders  would  like  to  pass  a  special 
vote  of  thanks  to  the  Russian  directors  in  recognition 
of  their  services.  He  was  sure  they  all  thoroughly 
appreciated  what  the  directors  on  this  side  had  done 

on  behalf  of  the  shareholders,  but.  from  what  Mr. 
Urquhart  had  said,  the  directors  in  Russia  had  been 
placed  in  a  very  difficult  position  and  had  loyally  car- 

ried out  the  work  which  they  had  had  to  do,  and  he 
fell  certain  they  would  very  much  appreciate  an  ex- 
prt ssion  of  the  shareholders'  thanks. 

A  Shareholder :  Will  you  include  the  staff  in  the vote  ? 

Mr.  McLeod  :  Certainly,  the  whole  of  them— the 
directors  and  the  staff  in  Russia. 

The  vote  was  passed  with  acclamation. 
The  Chairman  thanked  the  shareholders  on  behalf 

of  the  Russian  directors  and  the  staff,  and  stated  that 
he  would  be  very  pleased  to  convey  the  good  wishes 
of  the  shareholders  to  them  as  soon  as  circumstances 
permitted,  which  he  hoped  would  be  very  soon. 

The  proceedings  then  terminated. 

KYSHTIM  CORPORATION,   LIMITED. 
Directors  :   C.  J.  Cater  Scott  (Chairman).  Leslie  Urquhart  (Managing  Director),  R.  Oilman  Brown.   D.    P. 
Mitchell.  T.  Blair  Reynolds.  David  Morgan.  A.  J.  Hugh  Smith.  Saveli  Polak.  Baron  V.   V.   Meller-Zakomel- 

sky.      Secretary  :  J.  P.  B    Webster.      Office  :  Pinners  Hall,  Austin  Friars.   London.   EC.      Formed  1908. 
Capital  issued  :  /1. 254, 240,  in  shares  of  £l  ;   debentures  outstanding  /7.600. 

Business  :  Holds  the  whole  of  the  share  capital  of  the  Kyshtim  Mining  Works,  a  Russian  company  operating 
copper  and  other  mines  in  the  Urals. 

The  adjourned  eighth  ordinary  annual  general  meet- 
ing of  the  Kyshtim  Corporation.  Ltd.,  was  held  on  De- 

cember 19,  at  Winchester  House,  London,  EC,  Mr. 

C.  ].  Cater  Scott  (Chairman  of  the  company)  pre- 
siding. 

The  Chairman  said  :  Ladies  and  Gentlemen, — Our 
first  business  to-day,  which  I  hope  need  not  detain  us 
long,  is  to  deal  with  the  report  and  accounts  of  the 
corporation  for  the  year  1916.  I  presume  they  may  be 
taken  as  read.  You  may  remember  that  our  accounts 
were  not  presented  at  the  last  annual  general  meeting 
because  the  audited  accounts  of  the  Kyshtim  Mining 
Works  were  not  completed,  and  the  general  meeting 
of  that  company,  at  which  the  disposal  of  the  profits 
for  the  year  would  be  determined,  had  not  been  held. 
We  deferred  the  completion  of  our  own  accounts  in 

case  the  Kyshtim  Mining  Works  should  pass  resolu- 
tions under  which  a  credit  in  respect  of  the  profits  of 

1916  would  appear  in  our  books.  Our  meeting  of  a 
year  ago  was  therefore  adjourned  to  await  the  Russian 
accounts.  But  the  completion  of  the  affairs  of  the 
Kyshtim  Mining  Works  in  respect  of  the  year  1916  was 
destined  to  remain  unsettled.  Soon  after  our  meeting 

the  Bolshevists  were  pleased  to  "nationalize"  the 
Kyshtim  Mining  Works  :  the  books  of  that  company 
were  seized  and  its  board  was  powerless.  In  these 
circumstances  the  accounts  of  this  corporation  for  1915 
have  been  closed  and  merely  show  the  London  ex. 

penses  set  against  the  book  eiitry  of  interest  charged 
against  the  Kyshtim  Mining  Works,  leaving  a  credit 
balance  on  the  year  of  ;^1,538.  the  credit  balance  in 
the  balance  sheet  being  ;^82,049.  We  record  in  tlie 

report  what  I  was  able  to  tell  you  at  the  last  meeting, 
namely,  that  the  profits  of  the  Kyshtim  Mining  Works 

for  1916  amounted  to  about  6,000.000  roubles,  before 
charging  either  taxes  or  the  several  amounts  which 

would  have  been  reserved.  This  profit  compares  with 
4,400.000  roubles  for  the  previous  year.  These  figures 
are  now  ancient  history,  but  I  should  like  to  make  one 
remark  about  them  before  we  proceed  to  discuss  more 

recent  events.  I  wish  to  point  out  that  the  larger  re- 
turn in  1916  is  not  attributed  to  war  profiteering  on 

the  part  of  the  Kyshtim  Mining  Works.  The  scope  of 
the  operations  at  Kyshtim  had  been  much  enlarged  by 
extensive  additions  of  plant  and  machinery  which  was 
installed  in  order  that  all  the  resources  of  the  estates 

might  be  utilized  to  the  full  in  the  production  of  war 
material.  Considerable  capital  was  required  for  these 

purposes,  which  in  great  part  was  provided  from  the 
cash  resources  of  the  Kyshtim  Mining  Works,  so  that 
the  increased  returns  were  by  no  means  due  to  inordi- 

nate profit-taking.  I  should  add  that  the  Kyshtim 
Mining  Works  took  all  the  steps  it  could  to  alleviate 
the  hardships  that  must  befall  a  civilian  population  in 
war  time,  and  that  there  was  little  discontent  among 
the  100,000  inhabitants  of  the  estates,  the  workmen 
doing  their  best  by  their  labour  to  aid  their  brothers 
at  the  Front  in  defence  of  the  Russian  Empire.  This, 

as  I  have  said,  is  ancient  history,  but  you  will  agree 
with  me  that  it  is  proper  to  record  it  before  we  close 

the  page  of  1916,  the  last  year  of  Russia's  war  with 
her  external  enemies.  I  now  beg  to  move  that  there- 
port  and  accounts  before  you  be  received  and  adopted. 

Mr.  Leslie  Urquhart  (managing  director)  seconded 
the  resolution,  which  was  carried  unanimously. 

The  ninth  ordinary  annual  general  meeting  was  then 
held,  Mr.  C.  J.  Cater  Scott  again  presiding. 
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ocThe  Chairman  said  :  We  now  come  to  consider  the 

affairs  of  the  corporation  for  the  year  1917,  as  set  forth 
in  the  report  and  accounts,  which  again,  I  presume, 
you  would  wish  to  be  taken  as  read.  In  March  of  that 
year  the  Revolution,  which  was  to  overthrow  all  that 

was  evil  in  Russia  and  to  inaugurate  an  era  of  happi- 
ness and  content,  took  place.  The  actual  results  of 

the  Revolution  are  only  too  well  known  to  us,  and  I 
will  only  refer  to  their  effect  on  the  Kyshtim  Mining 
Works  and  thus  on  this  corporation.  You  will  readily 

understand  that  the  Russian  company's  records  and 
accounts,  which,  as  I  told  you  just  now.  were  incom- 

plete for  1916,  are  non  existent  for  1917.  We  are 

without  the  interesting  report  by  the  consulting  engi- 
neer on  the  operations  for  the  year  which  has  hitherto 

accompanied  our  report,  and  the  books  of  the  Russian 
company  having  been,  as  I  have  told  you.  seized  by 
the  Bolshevists,  there  was  no  possibility  of  preparing 

accounts.  The  accounts  of  this  corporation  now  be- 
fore yoj  are  therefore  on  the  same  lines  as  those  of 

the  previous  year.  The  profit  and  loss  account,  tak- 
ing into  consideration  interest  charged  against  the 

Russian  company,  shows  a  small  credit  balance,  mak- 
ing the  amount  to  be  carried  forward  £S2.401. 

There  is  little  to  say  of  the  operations  at  Kyshtim 
during  1917.  Although  the  officials  of  the  Kyshtim 
Mining  Works  loyally  remained  in  charge  throughout 
the  year,  it  was  found  that  as  it  became  constantly 
more  difficult  to  maintain  discipline,  labour  became 
more  and  more  unreliable  and  inefficient.  At  the 

time  of  our  meeting  last  year  the  latest  reports  in  our 
hands  from  Kyshtim  were  for  September  of  that  year. 
Further  belated  reports  coming  to  hand,  the  latest 
only  reaching  us  at  the  end  of  March,  1918,  confirmed 

the  forecast  then  made  that  we  should  find  costs  large- 
ly increased  and  output  falling  off  for  the  year  1917. 

You  will  have  seen  from  the  directors'  report  that  the 
output  of  copper  showed  a  decline  of  nearly  1,400 
tons,  and  as  to  cost,  while  specific  figures  are  lacking 

and  we  cannot  give  actual  costs,  we  do  know  that  ow- 
ing to  the  smaller  production  and  under  the  disorgan- 

ization and  economic  conditions  then  existing  the  cost 

was  considerably  increased.  It  is  worthy  of  note  that, 
despite  the  state  of  disorganization  in  the  district,  the 
excellent  geological  staff  persisted  in  its  investigations 
and  actually  in  the  year  of  the  Revolution  completed 
their  work,  demonstrating,  as  reported  to  you  a  year 
ago,  the  existence  of  a  definite  tonnage  of  ore  in  the 

newly-discovered  copper  deposits  in  the  northern  part 
of  the  estates.  This  new  mining  district  may  well 
prove  to  be  as  important  as  that  of  the  Soymanovsk 
Valley,  in  which  all  our  operating  copper  mines  are 
situated. 

It  may  be  said  that  a  line  from  the  Northern  Urals 
to  the  Volga  at  Nijni  Novgorod  formed  the  eastern 
boundary  of  effective  Bolshevist  influence,  and  it  is 
evident  that  great  efforts  were  made  to  instil  extremist 

principles  in  the  industrial  districts  having  Ekaterin- 

burg as  a  centre.  These  efforts  were  not  without  suc- 
cess in  poisoning  the  minds  of  some  of  the  younger 

workmen  and  office  employees  at  Kyshtim,  but  there 
is  evidence  to  show  that  the  older  workmen  were  not 

in  sympathy  with  the  loud  denunciations  of  the  min- 
ing works,  prompted  from  Bolshevik  headquarters,  for 

they  knew  that  the  great  organization  built  up  since 
this  corporation  was  formed  had  brought  nothing  but 
prosperity  and  contentment  to  the  population.  There 
was  not,  however,  sufficient  power  of  resistance  to 

prevent  a  decree  which  purported  to  nationalize  the 
Kyshtim  Mining  Works.  This  decree  was  issued  in 
December,  1917,  and  put  in  force  in  January  of  the 

present  year,  when  some  of  our  managers  were  com- 

pelled to  leave.  Under  the  control  of  the  Workmen's 
Committee  operations  of  sorts,  of  which,  however,  we 
have  no  records,  continued  until  late  May,  when  the 

surprising  success  of  the  Czecho-Slovak  adventure 
brought  their  forces  into  our  neighbourhood.  In  the 

first  days  of  June  the  Czecho-Slovaks  routed  the  Bol- 
shevists a  few  miles  from  Kyshtim,  and  as  a  result  our 

property  was  evacuated  by  the  Red  Guard  and  occu- 
pied by  our  Allies,  and  has  been  free  from  Bolshevist 

domination  ever  since.  The  first  object  of  the  Pro- 
visional Anti  Bolshevik  Government  which  was  then 

formed  was  to  find  employment  for  the  local  popula- 
tion, and  the  authorities  of  the  Government,  there- 

fore, again  started  operations,  the  works  being  un- 
damaged. Government  control  was,  however,  in  this 

case,  on  very  different  lines.  One  of  the  general  man- 
agers of  the  Kyshtim  Mining  Works,  in  whom  we  have 

the  utmost  confidence,  was  put  in  charge,  and  he  was 
informed  that  as  soon  as  a  duly  authorized  representa- 

tive could  attend  the  properly  would  be  handed  back 
to  the  company.  We  have  not  yet  heard  that  this 
formality  has  been  completed,  but  we  may  safely  say 
that  to  all  intents  and  purposes  we  are  now  in  the 
same  position  as  we  were,  so  far  as  our  title  is  con- 

cerned, before  the  Revolution.  Any  elaboration  of 
this  bald  and  brief  summary  that  I  might  attempt 

could  not  hope  to  do  justice  to  the  difficult  and  exact- 
ing tasks  of  our  staff  during  this  period,  extending  even 

to  the  present.  I  cannot  leave  this  part  of  the  subject 
without  alluding  to  the  dangerous  position  in  which 
the  directorsof  the  Russian  company  found  themselves 
in  Moscow,  completely  severed  from  connection  with 
the  managers  at  Kyshtim.  Our  managing  director, 
Mr.  Urqiihart,  was  able  to  see  many  of  the  members 
of  the  Russian  board  during  his  adventurous  tcip  to 
Moscow  last  summer,  among  ihem  Baron  Meller- 
Zakomelsky  and  Mr.  Saveli  Folak,  both  members  of 
the  board  of  this  corporation,  and  it  was  with  pro- 

found relief  that  we  have  learned  of  their  safety,  that 
they  have  been  able  to  escape  through  the  Bolshevist 
lines  to  places  of  at  least  comparative  quiet,  and  that 
they  had  taken  all  steps  possible  to  place  in  security 
valuable  papers  from  the  archives  of  the  company. 

Our  general  policy  for  the  present  is  embraced  in  a 
sentence;  it  is  to  re-establish  operations  in  those  de- 

partments wliicli  can  be  self-supporting,  and,  as  the 
situation  becomes  clearer  and  the  ground  firmer  under 
our  feet,  to  increase  the  extent  of  these  operations,  em- 

bracing new  departments  as  the  opportunity   offers. 
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After  such  an  orgy  of  disorder  we  can  scarcely  expect 
things  to  resume  their  customary  regularity  without 
some  delay,  but  the  political  situation  is  now  in  our 
favour,  and  the  gradual  strengthening  of  the  Govern- 

ment established  in  Siberia  and  the  Urals  now  proceed- 
ing will  continue,  as  it  has  done  since  it  has  come  into 

power,  to  strengthen  the  foundations  of  normal  econo- 
mic life  in  the  country.  Authorities  on  Russian  mat- 
ters regard  the  present  Government  in  Siberia  as  the 

strongest  yet  formed.  It  is  proceeding  on  sound  lines 
and  has  gained  the  support  of  experienced  public  men 
in  the  country,  who  have  hitherto  been  reluctant  to 
join  any  of  the  experimental  administrations.  Among 
these  are  men  well  known  to  ourselves  and  in  whom 
our  conhdence  is  unbounded.  With  regard  to  the 
financial  position  of  the  Russian  company  our  infor- 

mation is  somewhat  indefinite,  but  we  are  assured  by 
the  manager,  who  lately  arrived  in  this  country,  that 

there  are  large  stocks  of  copper — over  3,000  tons — 
together  with  gold  and  silver,  lying  at  the  works,  and 
besides  this  the  credit  balance  at  the  banks  is  between 
three  and  four  million  roubles.  The  Siberian  Govern- 

ment has  recognized  its  liability  for  damages  and 
financial  expropriation  or  loss  caused  by  the  Bolshevik 
regime,  and  when  the  proper  time  comes  a  claim  will 
be  preferred  by  the  company  for  restitution  of  mate- 

rials and  funds  expropriated  by  the  Bolsheviks.  In 
the  meantime  any  funds  required  for  the  starting  of 
the  operations  of  the  different  departments  have  been 
supplied  by  the  Siberian  Government.  We  therefore 
do  not  anticipate  any  financial  difficulty  in  resuming 
operations,  as  it  is  to  the  vital  interest  of  the  Siberian 
Government  to  re-establish  the  economic  life  of  the 
country  and  its  credit  as  an  honest  Government  abroad. 
Regarding  the  general  economic  conditions  it  is  not 
possible  to  say  much  ;  there  is,  of  course,  a  general 
lack  of  ordinary  supplies,  such  as  domestic  utensils, 
agricultural  implements,  clothing,  and  boots.  By  the 
operation  of  our  own  iron  industry  some  of  these  are 
being  provided,  others  are  coming  in  from  abroad, 
either  in  the  regular  course  of  trade  or  by  .'Allied 
Government  assistance,  which  is  now  being  freely 
given. 

Let  us  now  briefly  consider  the  various  activities  of 
the  Kyshtim  Mining  Works.  Chief,  of  course,  is  the 
copper  business,  with  its  mines,  smelters,  and  refineries, 
capable  as  a  whole  of  turning  out  from  12,000  to 
15,000  tons  of  copper  a  year,  with  the  associated  gold 
and  silver  values  amounting  to  over  ;f  20  sterling  per 
ton  of  copper.  The  iron  business  was  in  normal  times 
only  a  secondary  industry  on  the  estates,  but  under 
present  conditions  has  become  not  only  an  important 
contributor  to  the  general  revenue  of  the  undertaking, 
but  is  assisting  in  supplying  the  immediate  needs  of 
the  population  of  Siberia  and  the  Urals.  In  order  to 
meet  the  war  requirements  of  the  Russian  Govern- 

ment, and  at  their  request,  certain  standard  chemical 
industries  were  established,  for  which  Kyshtim,  with 
its  natural  resources  of  basic  materials,  was  peculiarly 
well  placed.  These  included  a  sulphuric  acid  plant 
of  8.000  tons  capacity  per  annum,  a  dynamite  plant  of 
1,200  tons  with  its  accessory  nitric  acid  works,  and  a 
plant  for  the  production  of  4,000  tons  a  year  of  sul- 

phate of  copper.  While  these  different  works  were 
originally  intended  for  war  purposes,  they  were  de- 

signed and  built  with  a  view  to  their  exploitation  after 
the  war,  and  represent  to  day  sound  business  under- 

takings capable  of  considerable  extension.  It  should 
be  mentioned  that  the  greater  part  of  the  cost  of  these 

new  and  important  branches  of  our  business,  entailing 
a  large  capital  outlay ,  has  been  defrayed  out  of  revenue. 
I  think  the  shareholders  should  be  congratulated  that 
the  surplus  cash  should  have  been  invested  in  these 
works,  and  so  remain  fixed  assets  of  large  value  instead 
of  being  squandered  by  the  Bolsheviks. 

Besides  these  developed  features  of  our  business, 
which,  as  the  economic  situation  approaches  the  nor- 

mal, assure  the  resumption  of  the  profit-earning  capa- 
city of  the  Kyshtim  Mining  Works  on  an  even  higher 

scale  than  before  the  war,  it  is  proper  to  call  attention 
to  other  resources,  which,  as  they  are  developed,  will 
make  for  increased  life  of  the  business  and  expanding 
sources  of  revenue  As  reported  last  year,  further 
bodies  of  copper  ore  have  been  proved  by  surface 
work  and  drilling,  and  there  is  a  long  stretch  of  the 
mineralized  belt  as  yet  unprospected,  but  concerning 
which  our  geologists  speak  with  confidence.  These 
point  to  an  indefinite  continuation  of  the  copper  busi 
ness  beyond  the  life  assured  by  the  reserves  in  our 
operating  mines  There  is  also  the  nickel,  to  which 
again  reference  was  made  last  year.  The  200.000  tons 
of  ore  carrying  2%  nickel,  which  our  engineers  regard 
as  assured,  represents  only  a  fraction  of  what  we  have 
a  right  to  expect,  as  the  area  of  untested  ground  on 
which  the  indications  are  identical  is  of  great  extent. 
As  I  review  these  activities  and  potentialities  of  our 
Russian  company,  and  when  I  consider  the  sound 
foundations  on  which  the  undertaking  rests,  I  find 
myself  impressed  by  its  magnitude  and  future  possi 
bilities.  In  the  Kyshtim  business,  by  the  exercise  of 
sound  methods  and  of  technical  skill,  there  has  been 
built  up  the  fabric  of  a  great  industrial  enterprise, 
giving  promise  of  a  long  and  successful  life.  I  now 
beg  to  move  that  the  report  and  accounts  before  you 
be  received  and  adopted. 

Mr    Leslie  Urquhart  seconded  the  resolution. 
In  reply  to  a  question  raised  by  Mr.  Prowse,  Mr 

Urquhart  stated  that  certain  credit  balances  at  the 
bank  had  been  expropriated,  but  the  company  had 
the  receipts,  and  when  the  time  came  their  claim,  he 
took  it,  would  be  satisfied  bv  any  stable  Government 
which  was  recognized  by  the  Allies.  Unless  they 
recognized  their  liabilities  as  an  honest  Government, 
he  presumed  the  .Allies  would  neither  assist  nor  recog- 

nize them.  At  all  events,  in  Siberia  all  the  company's 
claims  had  been  recognized,  and  they  were  again  able 
to  use  their  account  at  the  bank.  The  sums  which 

were  expropriated  were  in  Petrograd,  where  the  com- 
pany's head  offices  were  at  the  time.  He  might  also 

mention  that  they  were  fortunately  overdrawn  at  the 
bank  at  Petrograd. 

Mr.  Goad  inquired  whether  the  company  was  able 
to  sell  and  export  the  copper  outside  Russia. 

The  Chairman  said  that  there  was  no  difiiculty  about 
that,  except  perhaps  as  regarded  rail  transport  at  the 

present  time. 
The  resolution  was  then  put  and  carried  unani- mously. 

Mr.  Urquhart  next  proposed  the  re-election  of  Mr 
C.  J.  Cater  Scott,  Mr.  R.  Gilman  Brown,  and  Baron 
V.  V.  Meller-Zakomelsky,  the  retiring  directors. 

Mr.  T.  Blair  Reynolds  seconded  the  motion,  which 
was  unanimously  agreed  to,  and  the  Chairman  re 
turned  thanks  on  behalf  of  himself  and  his  colleagues 
The  auditors  (Messrs.  Deloitte,  Plender,  (Inffiths 

andCo.)  werereappointed  on  the  motion  of  Mr.  Francis 
Moore,  seconded  by  Mr.  Coad. 

The  proceedings  then  terminated. 

37 



THE    MINING    MAGAZINE 

TANALYK    CORPORATION,    LIMITED. 
Directors :  Leslie  Urqubart  {Chairman),  R.  Oilman  Brown.  Herbert  Gibson,  D.  P.  Mitchell,  T.  Blair 
Reynolcis,  Lt.-Col.  C.  A.  Reid  Scott,  Baron  V.  V.  Meller  Zakomelsky.  London  Manager  and  Secretary  : 
J.  F.  B.  Webster.     Office:   Pinners  Hall,   Austin  Friars,   London.    E  C  2.     Formed   1912.     Capital  issued: 

;f353,991  :   debentures  / 198.357. 

Business:   Holds  the  entire  share  capital  of  the  South   Urals  Mining  &   Smelting  Co.,  a   Russian   company 
operating  copper  and  gold  mines,  in  the  Southern  Urals. 

The  sixth  ordinary  annual  general  meeting  of  the 
Tanalyk  Corporation,  Ltd.,  was  held  on  December  19 
at  Winchester  House,  London,  EC,  Mr.  Leslie 

Urquhart  (Chairman  of  the  company)  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts  for  1917,  said  :  I  presume  it  will  be  your 
pleasure  to  take  as  read  the  report  and  accounts  which 

have  been  circulated.  The  corporation's  accounts  call 
for  no  comment  from  me,  for  they  only  deal  with  ordi- 

nary London  expenditure  and  charges  to  the  Russian 
company  in  respect  of  loans,  etc.  There  is  only  one 
point  I  need  refer  to,  that  is  the  item  standing  at 
;f84,404.  Is.  Id.,  loan  from  the  Discount  Bank,  Petro- 
grad.  The  actual  loan  made  by  the  Discount  Bank 
was  Rs. 800.000  ;  the  figure  /84.404.  Is.  Id.  was  the 
value  of  the  loan  in  pounds  sterling  taken  at  pre  war 
rate  of  exchange,  and  remains  at  this  figure  in  the 
books.  As  the  loan,  however,  is  repayable  in  roubles 
there  should  be  a  saving  or  gain  to  the  corporation  at 
present  rate  of  exchange  of  some  ̂ 60.000.  On  the 
other  hand,  all  advances  made  by  the  corporation  to 
the  South  Urals  Mining  and  Smelting  Company  have 
to  be  repaid  in  sterling.  There  has  been  no  regular 
means  of  communication  between  European  Russia 
and  Siberia  and  the  Urals  for  some  months  past  owing 
to  the  fighting  on  the  Volga  front  between  the  Bol- 

shevists and  the  Siberian  Government  troops.  Besides 
this,  the  conditions  in  Petrograd  and  Moscow  since 
last  year  have  made  it  impossible  to  pre>ent  the  ac- 

counts of  the  South  Urals  Mining  and  Smelting  Com- 
pany for  1917. 

From  the  last  data  received,  however,  which  cover 
the  first  three  quarters  of  1917.  notwithstanding  the 
disorganization  and  anarchy  which  ex'sted,  the  gold 
mines  produced  7,770 oz.  of  gold  and  5.000  oz.  of  sil- 

ver, in  addition  to  which  the  copper  mines  produced 
during  the  year  700  tons  of  copper,  containing  14,000 
oz.  of  gold  and  140.000  oz  of  silver.  The  market  value 
of  copper  and  the  precious  metals,  owing  to  the  de- 

preciated value  of  the  rouble  in  Russia,  was  during  the 
whole  of  the  time,  as  it  is  at  present,  very  high,  gold 
being  sold  at  as  much  as  ten  and  tv^elve  times  its  pre- 

war price  in  roubles,  so  that  notwithstanding  the  in- 
crease in  wages  and  expenses  a  comparatively  small 

were  not  expropriated  by  the  Bolsheviks  when  they 
were  in  control  in  the  North  Urals,  still  remain  at  the 
disposal  of  the  Russian  company  when  matters  are  all 

adjusted. It  is  difficult  to  estimate  what  the  value  of  these 
stocks  comes  to,  as  we  have  no  exact  figures  except 
with  reference  to  the  gold  and  silver  deposits  at  the 

bank.  These  alone,  however,  come  to  over  /^lOO.OOO, 
and  it  is  \'ery  probable  that  the  remaining  stocks  at  the 
refinery  will  add  another  50%  to  this  total.  Besides 
the  values  just  mentioned,  the  President  of  the  Russian 

company — our  good  friend  Baron  Meller-Zakomelsky 
— and  the  managing  director.  .\lr.  Kabanoff.  informed 
me  in  Moscow  at  the  end  of  July  of  this  year  that  they 
succeeded  in  withdrawing  over  one  million  roubles  out 
of  our  cash  balances  at  the  banks  in  Petrograd  a  few 
days  before  these  were  nationalized  or  expropriated  by 
the  Bolsheviks,  and  this  money  is  now  fortunately  se- 

creted in  a  place  of  safety.  A  certain  amount  of  cash 
at  the  banks  was.  of  course,  expropriated  by  the  Bol- 

sheviks, but  we  have  every  right  to  expect,  when  stable 
government  is  re-established,  the  refund  of  this  money, 
together  with  any  other  confiscations  made  in  the 
Urals.  While  this  is  all  I  can  sav  at  the  present 
moment  of  the  financial  status  of  the  Russian  company, 
you  will  agree  that,  taking  everything  into  consider- 

ation, the  statement  shows  that  the  financial  position 
of  the  South  Urals  Mining  and  Smelting  Company  is 
very  satisfactory  indeed.  That  such  large  balances 
were  in  hand,  notwith'-tanding  the  anarchy  and  econ- 

omic chaos  into  which  Russia  has  been  plunged  by  the 
Bolsheviks,  speaks  well  for  the  ability  of  our  mines  and 
works  to  produce  values,  and  is  a  very  good  index  of 
their  worth  and  future  possibilities. 

At  our  meeting  last  year  you  were  informed  that 
sulphide  ore  had  been  cut  on  the  second  level  of  the 
Tuba  mine,  and  that  development  on  this  had  shown 
a  length  of  175  ft.  over  8ft.  wide,  assaying  17%  copper 
and  one  fifth  of  an  ounce  gold  per  ton.  This  develop- 

ment has  continued  favourable,  our  last  report  show- 
ing a  length  on  the  210  ft.  level  of  320  ft.,  with  an  aver- 
age width  of  123  ft  carrying  19  4%  copper,  one-fifth 

of  an  ounce  in  gold  and  2  oz.  silver.  The  proved  re- 
serves at  this  mine  are  now  estimated  at  32,000  tons  of 

oxidized  ore,  averaging   1%   copper,   3  3oz.  goldand 
amount  of  metals  had  to  be  sold  in  order  to  provide       26 oz.  silver,  and  44.000  tons  of  sulphide  ore  averag 

'"  "  ■'  "         '■         ing   147%  copper,  017  oz.  gold,  and    15  oz.   silver. At  the  Sebaeva  sulphide  copper  mine  the  ore  reserves 

were  stated  in  Mr.  Gilman  Brown's  report  last  year  at 
June  1.  1917,  as  450,000  tons,  with  an  average  content 

of  2  2%  copper.  0'6oz.  gold,  and  1  oz,  silver,  the 
proved  length  of  the  ore-body  being  700  ft.  and  the 
depth   151  ft.      Developments  at  Sebaeva  have  since 

funds  for  payment  of  expenses  at  the  mines  and  smelt 
ers  As  you  know,  this  corporation  has  an  arrange- 

ment with  the  Kyshlim  Mining  Works  for  the  custom 
refining  of  copper  and  the  extraction  of  the  precious 
metals.  The  latest  information  received  from  the  di- 

rectors of  the  Rnssipn  company,  and  confirmed  by  the 
manager  of  the  Kyshtim  Company,  lately  in  this  coun 

try,  was  that  the  South   Urals  Mining  and  Smelting  then  continued  favourable:   theproved  over-all  length, 

Company    had  19.775oz.  of  gold  and   lU.OOOoz,   of  according  to  our  last  reports,  had  increased  to  970  ft.,' silver  deposited  at  the  bank  at   Ekaterinourg  in  the  with  a  depth  of  151  ft.,  so  that  in  the  case  of  Sebaeva 
Urals.     Considerable  quantities  of  copper,  gold,  and  wehaveadded  roughly  40%  to  our  proved  ore  reserves 
silver  in  process  of  refinement  at  Kyshtim  and  certain  bringing   them   up  on   this  basis  to  a  total  of  630,000 
stocksof  unsold  copper,  which  we  are  reliably  informed  tons.     This  does  not  eliminate  the  probability  of  con- 
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siderable  further  extensions  in  length  and  in  depth. 
It  vvill  be  seen,  therefore,  that  from  the  standpoint  of 
a  mining  enterprise  in  the  all-important  question  of  ore 
reserves,  our  position  is  very  sound  and  stronger  to-day 
than  was  the  very  satisfactory  position  shown  in  the 
consulting  engineers  report  of  last  year.  We  are,  how- 

ever, allowmg  the  old  estimates  to  stand  in  our  records 
until  it  may  be  possible  for  our  engineers  to  visit  the 
property  and  make  a  complete  survey  of  all  the  mines 
andanewestimatewhich  will  include  thegood  develop- 

ments above  mentioned. 
When  I  last  had  the  pleasure  of  addressing  you  I 

mentioned  that  we  had  tackled  during  19161917  the 
question  of  fuel  supply,  on  which  depends  the  further 
increase  of  our  metals  production.  We  bad  then  sur- 

veyed and  started  the  earthwork  and  grading  of  a  light 
railway.  40  miles  long,  to  our  forest  concession.  A 
large  part  of  the  earthwork,  grading  and  bridges  has 
been  finished  and  the  rails  delivered  some  time  ago, 
and  while  we  are  not  fully  informed  as  to  what  pro- 

gress has  been  made  lately  towards  completion  of  the 
line,  we  received  a  cable  from  the  manager  recently 
stating  that  at  one  of  the  stations  on  the  line  they  have 
55.000  cords  of  wood  ready  for  delivery,  which  indi- 

cates a  very  sound  position  from  a  point  of  fuel  supply 
as  well  as  transport.  The  cost  of  the  railway,  which 
was  estimated  at  Ks. 700. 000,  is  being  defrayed  entirely 
out  of  revenue.  The  completion  of  the  railway  will 
leave  very  little  to  be  done  for  the  full  equipment  of 
your  property  as  a  self-contained  going  concern.  The 
question  of  transportation  of  fuel,  which  has  always 
litrited  and  hampered  our  operations,  will  make  it 
possible  to  deal  with  the  large  resources  of  copper, 
gold,  and  silver  in  a  more  economical  and  profitable 
manner  and  on  a  larger  scale  than  was  possible  here- 
tofore. 

It  may  be  asked  how  is  it  that  through  all  the  ter- 
rible dislocations  of  the  past  eighteen  months — a  so- 
ciety overthrown,  a  Government  scrapped,  the  towns 

of  European  Russia  given  over  to  famine,  brigandage, 
and  anarchy — how  is  it  that  the  property  remained  in 
possession  of  the  rightful  owners  and  management, 
and  that  it  was  possible,  even  on  a  reduced  scale,  to 

continue  working  ?  I  gave  the  reasons  in  my  last  year's 
speech,  and  they  still  hold  good  to  day.  Briefly,  the 
properties  are  1,500  miles  away  from  the  centres  of 
anarchy,  Petrograd  and  Moscow,  in  a  district  where 
food  is  produced  and  is  abundant,  and  in  the  country 
of  the  Bashkirs  and  Orenburg  Cossacks,  who  are  a 
stable  element,  as  they  are  possessors  of  the  lands  on 
which  they  have  their  homes,  and  therefore  supported 
each  otheragainst  Bolshevikaggression.  TheTanalyk 

properties  are  held  on  a  76  years'  lease  on  a  royalty basis  from  the  Bashkir  Mussulman  communities  of  the 
province  of  Orenburg.  Being  far  away  from  industrial 
centres,  they  lived  a  hard  e.xistence,  and  only  on  the 
advent  of  our  enterprise  at  Tanalyk  did  they  feel  for 
the  first  lime  some  material  prosperity.  The  mining 
and  smelting  operations  of  the  South  Urals  Company 
gave  them  good  wages,  and  they  were  not  obliged  to 
go  hundreds  of  miles  from  home  m  search  of  work. 
Besides  giving  employment,  the  Bashkirs  were  in  a 
sense  partners  in  the  enterprise,  as  the  royalty  the 
Russian  company  pays  brings  in  a  comfortable  income 
to  the  communities,  which  went  not  only  towards  the 
payment  of  taxes,  but  could  be  used  for  the  more  pres- 

sing communal  needs.  As  possessors  of  the  soil,  their 
material  prosperity  was  therefore  bound  up  with  the 
fortunesof  the  enterprise,  and  every  Bashkir  who  wants 

to  remain  at  home  has  a  personal  concern  in  its  con- 
tinued operations.  They  had  also  sense  enough  to  see 

that  it  requires  brains,  technical  knowledge,  and  expert 
organization  successfully  to  operate  a  highly  complex 
mining  and  metallurgical  business,  and  they  therefore 
made  no  senseless  effort  to  ruin  it  themselves.  They 
were  not  affected  by  the  mad  ideals  of  the  Bolshevists, 
who  were  trying  to  establish  the  dictatorship  of  the 
ignorant  and  the  brainless.  Their  clanship  or  patri- 

archal family  life  makes  them  disciplined  and  ready  to 
respect  and  recognize  that  authority  that  knowledge alwavs  brings. 

When  the  Bolshevik  Government  at  Moscow  de- 
creed the  nationalization  or  expropriation  of  all  indus- 

tries in  favour  of  the  proletariat,  attempts  were  made 
by  Bolshevik  delegates  to  influence  the  200  Russians 
among  the  workmen,  with  the  result  that  the  younger 
and  more  impulsive  elements  among  these  men  created 
some  trouble,  and  the  management  had  to  contend 
with  a  great  deal  of  disorganization.  The  Bashkirs 
refused  to  deal  with  the  Bolshevik  emissaries,  and  from 
motives  of  loyalty,  as  well  as  in  their  own  interests, 
protected  the  works  and  employees  of  the  company 
against  mob  violence  which  at  times  threatened  them. 
In  March,  thanks  to  the  support  and  protection  of  the 
Bashkirs,  the  properties  were  gradually  cleared  of  ex- 

tremists. The  position  to-day  is  still  more  secure,  as 
some  months  ago  representatives  of  the  temporary 
Government  of  the  Bashkir  community  lands  centred 
at  Orenburg  took  up  their  residence  at  Tanalyk,  and 
their  attitude  towards  the  manager,  Mr.  Sabunin,  and 
the  staff  has  been  in  every  sense  helpful,  friendly,  and 
correct.  While  conditions  at  the  property  have  been 
for  some  time  past  such  as  to  permit  of  working  practi- 

cally all  departments,  the  economic  chaos  in  European 
Russia  must  continue  to  affect  the  question  of  vital 
supplies,  such  as  quicksilver  and  cyanide  for  the  gold 
mills,  coke  for  the  copper  smelters  and  other  materials, 
either  unobtainable  at  present  or.  if  to  be  had.  only  in 
very  limited  amounts  at  very  high  prices.  Until  con- 

ditions become  normal  again  in  European  Russia,  and 
while  the  Bolsheviks  continue  to  fight  the  Siberian 
Government  on  the  Volga  front,  the  major  part  of 
these  supplies  have  to  be  transported  from  England 
by  the  roundabout  route  to  Vladivostock,  some  14,000 
miles  by  sea  and  some  4,000  miles  by  rail,  instead  of 
some  3,000  miles  by  direct  route  as  previously. 

Under  these  conditions,  we  consider  it  is  the  safest 
policy  to  concentrate  on  construction  of  the  railway, 
in  preparation  of  wood  fuel  and  timber  at  the  forest 
concession,  and  generally  to  prepare  for  the  resump- 

tion of  operations  in  all  departments  on  a  larger  scale 
than  heretofore  in  the  near  future  so  soon  as  general 
conditions  make  it  advisable  to  do  so.  The  Tuba  gold 
mine  and  mill  are  being  operated  on  a  reduced  scale, 
the  production  of  some  700  to  800  oz.  of  gold  per 
month  being  ample  to  pay  for  all  running  expenses 
and  to  pay  for  the  650  men  employed  on  all  work  in 
hand.  We  have  sufficient  essential  stocks  in  hand  to 
feel  sure  that  we  can  continue  on  this  basis  for  a  year 
or  more  if  necessary  I  think  this  survey  of  the  affairs 
of  the  South  Urals  Mining  Company  shows  an  extreme- 

ly strong  position,  not  only  with  reference  to  the  ques- 
tion of  finance,  but  that  of  the  all-important  question 

of  ore  reserves,  of  equipment,  and  of  capacity  to  earn 
large  profits.  The  Russian  company  has  gold  and 
silver  deposits  at  the  bank,  which  can  be  looked  upon 
as  cash  resource.^,  valued  at  ;fl00,000,  and  another 
/50,000  at  least  at  the  Kyshtim  refinery,  making  a  total 
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of  ̂ 150,000  liquid  cash  assets,  apart  from  large  values 
locked  up  in  slocks  of  copper  and  the  accompanying 
precious  metals,  a  considerahle  working  capital  in 
slocks  of  essential  materials  and  fuel  at  the  mines, 
over  one  million  roubles  cash  in  safe  keeping  in  the 
custody  of  the  Russian  directors  and  we  have  further 
increased  the  value  of  the  property  by  paying  the 
greater  part  of  the  cost — namely,  700.000  roubles — of 
the  railway  out  of  working  expenses. 

The  figures  of  development  of  further  ore  reserves, 
to  which  I  have  already  alluded,  may  not  look  perhaps 
important,  but  to  give  you  some  idea  of  what  this  in- 

crease in  our  proved  ore  reserves  signifies,  a  rough  es- 
timate indicates  a  recoverable  value,  taking  copper  at 

,(^100  per  ton,  gold  and  silver  at  standard  rates,  of  over 
/.  1,000,000,  against  which  working  costs  have  to  be 
charged  We  have  always  in  the  past  been  limited  in 
our  output  of  metals  by  difficulties  of  transporting  fuel 
from  our  forest  concession.  With  the  construction 
of  the  railway,  this  difficulty  will  be  overcome,  and 
there  is  no  reason  why  the  capacity  of  the  plant  should 
not  be  at  least  doubled  and  the  profits  from  the  enter- 

prise consequently  very  largely  increased  on  a  greater 
ratio  than  the  increase  in  the  capacity  of  the  plant 
This  position,  you  will  agree  with  me,  is  extremely 
satisfactory  and  promises  in  the  very  near  future  to 
give  us  immediate  and  very  large  profits.  Finally,  I 
wish  to  express  on  behalf  of  the  directors — and  I  am 
sure  that  you  will  join  me  in  this — our  deep  appre- 

ciation of  the  loyalty  of  the  directors  in  Russia,  the 
management,  staff,  and  employees  in  their  unselfish 
efforts  in  the  interests  of  the  company  during  these 
strenuous  and  dangerous  times.  The  review  of  the 
work  done  and  the  position  of  the  company  which  I 
have  tried  to  describe  is  only  a  small  measure  of  tneir 
work,  and  I  feel  that  we  all  owe  them  a  deep  debt  of 
gratitude. 

I  have  a  certainty  of  conviction  that  the  time  is  very 
near  when  Russia  will  again  arise  a  great  and  power- 

ful nation.  The  signs  of  reaction  are  very  evident  to 
those  who  know  and  understand  the  country  and  the 
people,  and  if  only  the  Allies  will  continue  to  give  a 
helping  hand,  and  give  it  a  little  more  freely  than  they 
are  giving  it  now,  the  re-entry  of  European  Russia  in 
the  comity  of  civilized  nations  will  come  all  the  more 

<|uickly.  In  practically  all  yesterday's  daily  papers there  was  a  report  from  Moscow,  evidently  of  Hoi 
shevik  origin,  that  a  Bolshevik  army  of  1,000,000  men 
was  already  in  existence,  highly  disciplined  and  well 
equipped,  and  that  by  the  spring  this  disciplined  army 
would  be  increased  to  3,000,000  men.  How  any 
responsible  newspaper  can  lend  itself  to  give  publicity 
to  such  scaremongering  rumours  without  comment  I 
cannot  imagine  The  imprint  of  their  authority  has 
led  even  intelligent  people  to  accept  these  views  with- 

out question  and  to  credit  these  wild  statements  as 
facts.  While  I  do  not  wish  in  any  way  to  belittle  the 
numbers  or  the  danger  to  civilization  of  the  Bolshevik 
army,  I  have  it  on  the  highest  authority  that  the  total 
does  not  exceed  700.000  to  800.000  men.  The  army 
is  kept  together  with  the  greatest  (iiificulty  and  only 
obtains  recruits  from  among  fami-^hed  men.  The 
private  soldiers  are  paid  500  roubles  a  month  and  are 
given  21b.  of  bread  a  day,  half  of  wliich  they  sell  at 
25  roubles  a  lb.  Discipline  is  enforced  by  terrorism, 
a  company  of  100  to  150  Chinamen  being  attached  to 
each  regiment  to  act  as  executioners.  When  I  was 
in  Russia  at  the  end  of  this  summer  I  saw  this  won- 

derfully   disciplined    army,     formed    of    Chinamen, 

Letts,  .\ustrian  and  German  prisoners  of  war,  Rus- 
sian criminals  and  men  who  have  joined  either  to 

escape  death  or  hunger,  bedraggled  and  unkempt, 
walking  in  any  sort  of  formation,  their  officers  from 
among  themselves.  How  in  a  couple  of  months  this 
army,  which  was  largely  dependent  on  foreign  hire- 

lings, should  have  suddenly  become  highly  disciplined 
and  equipped  passes  my  comprehension.  The  indus- 

tries of  European  Russia  in  that  part  of  the  country 
dominated  by  the  Bolsheviks  are  absolutely  at  a  stand- 

still ;  there  is  no  production  of  munitions,  no  food  or 
provisioning  possible,  except  when  taken  by  force  from 
the  peasant  and  accompanied  with  murder.  Only  a 
few  days  ago  these  same  newspapers  reported  the  at- 

tack madeby  thesedisciplined  troops  on  Reval.  These 
guerilla  bands,  accompanied  by  their  women  and  chil- 

dren and  their  loot,  with  deserters  from  the  German 

army,  straggling  along  narrow  lanes  and  bye-roads 
were  repulsed  by  a  hundred  disciplined  German 
soldiers,  who  drove  7,000  in  front  of  them  like  sheep. 
The  recent  defeats  reported  in  the  papers  during  the 
last  few  days  inflicted  upon  them  by  .'Vdmiral  Koltchak 
in  the  Urals  and  the  Don  Cossacks  in  the  South  are 
of  themselves  sufficient  evidence  of  the  inaccuracy  of 
the  reports  emanating  from  Moscow.  To  my  mind, 
these  are  circulated  for  the  purpose  of  intimidating 
Allied  public  opinion  into  a  policy  of  forgetting  their 
moral  obligations  and  of  refusing  their  assistance  in 
the  regeneration  of  European  Russia.  How  thought- 

less and  dangerous  such  irresponsible  scaremongering 
is  is  evident  when  we  review  the  recent  history  of  Bol- 

shevist power  :  a  few  months  ago  it  was  coterminous 
with  the  boundaries  of  the  Russian  Empire,  and  to-day 
we  see  it  hemmed  in  by  Siberia  and  the  Urals,  by  the 
Ukraine  and  the  Don  Cossack  country.  Allied  influ- 

ence for  law  and  order  predominates  in  the  Caucasus, 
Central  Asia,  the  Northern  territories  ;  Poland  and  the 
Baltic  Provinces  have  repudiated  and  have  separated 
themselves  from  them.  The  area  under  their  control, 
it  is  true,  is  important,  and  was  the  former  seat  of 
Government  and  heart  of  the  country,  but  it  covers 
roughly  some  500,000  to  600.000  square  miles  out  of 
8,600,000  which  go  to  make  up  Russia,  or  in  other 
words  one  fifth  of  European  Russia  and  only  one- 
seventeenth  of  the  whole.  The  process  has  been 
gradual,  but  signs  are  not  wanting  that  a  healthy  re- 

action is  taking  place,  or  evidence  of  the  position  of 
this  group  of  companies  which  are  all  working  in 
Siberia  and  the  Urals  shows.  With  the  opening  of 
the  ports,  the  Black  Sea  and  the  Baltic,  apart  from 
Archangel  and  Murman  and  the  Far  East,  the  influ- 

ence of  civilization  and  trade  must  make  itself  felt  be- 
fore very  long.  I  now  beg  to  move  that  the  report 

and  accounts  before  you  be  received  and  adopted. 
Mr.  R.  Gilman  I3rown  seconded  the  resolution, 

which  was  carried  unanimously. 
The  Chairman  next  moved  the  re-election  of  Mr. 

T.  Blair  Reynoldsand  Lieut.  Colonel C.  A.  Reid  Scott, 
D.S.O.,  as  directors  of  the  corporation. 

Mr.  Gibson  seconded  the  motion,  which  was  unani- 
mously agreed  to. 

The  auditors  (Messrs.  Deloitte,  Plender,  Griffiths 
and  Co  )  were  reappointed  on  the  motion  of  Mr.  Scott, 
seconded  by  Mr.  Grace. 

Mr.  Francis  Moore  proposed  a  hearty  vote  of  thanks 
to  the  Chairman,  the  directors  and  the  staff  in  Russia, 
and  the  motion  was  carried  by  acclamation. 

The  Chairman  briefly  acknowledged  the  compliment, 
and  the  proceedings  terminated. 
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ASHANTl    GOLDFIELDS   CORPORATION,   LIMITED. 
Directors:  Earl  of  Bessborough  (Chairman).  Jeremiah  Colman,  C.  W.  Mann.  G.   Lawson  Johnston.     Con 
suiting  Engineer:  W.  R.  Feldtmann.     Secretary:  Horace  Morgan      omce :  6.  Southampton  Street,   Hoi 

born.  London,  W.C.I.     Formed  1897.     Capital  issued:  /220.611,  in  shares  of  4s.  each. 

Business:  Operates  gold  mines  at  Obuasi.  West  Africa. 
Report  of  the  Directors. 

The  directors  herewith  submit  the  statement  of  ac 

counts  for  the  financial  year  ended  June  30,  191S. 
The  issued  share  capital  remains  at  1.103,057  shares 
of  4s.  each,  fully  paid  up,  or  /220.611.  Ss.  Od.,  out  of 
a  total  authorized  capital  of  ;f  250.000.  The  income 
from  all  sources  was  /472,943  9s.  lOd.  ;  the  working 
costs  in  West  Africa,  general  expenses  and  other 
charges  in  London  amounted  to  ;f  230,677.  2s.  5d.  : 
showing  a  working  profit  of  /242.266.  7s.  5d.  From 
which  has  been  deducted  :  cost  of  mines  development 
/38,135.  4s.  lid.  ;  Government  royally  /23, 205 
Is.  lid. ;  amounts  written  o£f  main  shafts  and  for  de- 

preciation of  plant,  machinery,  &c.  ;f21,305.  Is.  3d.: 
total  ;f82,645  8s.  Id.  ;  leaving  a  net  profit  for  the 
year  of  ̂ 159,620.  19s.  4d.  (the  total  of  the  monthly 
estimates  of  net  profit,  as  published,  was  ;^159,431). 
This  amount,  added  to  the  balance  brought  forward 
from  last  year,  gives  an  available  total  at  the  credit  of 
profit  and  loss  account  of  ;f259.899.  7s.  Od.  Three 

dividends  amounting  to  70%,  or  £^154,427.  193.  7d., 
were  paid  during  the  year,  leaving  a  credit  balance  of 
/105,471.  7s.  5d.  to  be  carried  forward  to  the  current 

financial  year.  The  total  ore  treated  was  105,452 

tons,  for  a  recovery  of  108.390  oz.  of  fine  gold,  aver- 
aging 20  56  dwt.  per  ton,  and  7,630  oz.  of  silver  ;  in 

addition,  662  oz.  of  fine  gold  were  recovered  from 
sundry  sources. 

In  accordance  with  the  Articles  of  the  Association, 

Mr.  Charles  W.  Mann,  one  of  your  directors,  retires 

and,  being  eligible,  offers  himself  for  re-election.  The 
auditors.  Messrs.  Turquand,  Youngs  &  Co.,  retire,  and 
offer  themselves  for  re-election. 

By  Order  of  the  Board, 
HoR.\cF.  Morgan, 

Secretary. 

London,  December  4,  1918 

Extracts  from  the  Report  of  the  Consulting 
Engineer,  Mr.  W.  R.  Feldtmann,  as  at 

September  30,  1918. 

The  high  cost  of  stores  of  all  kinds,  and,  still  more, 
the  possibility  of  a  break  in  the  supply  of  some  of  them, 
had,  at  the  time  of  the  previous  annual  report,  led  to 

the  closing  down  of  the  Co  e  d'Or  mill  and  conse- 
quently to  the  postponement  of  the  treatment  of 

Justice's  sulphide  ore  and  of  the  low-grade  oxidized 
ore  at  Big  Blow.  A  further  step,  in  a  precautionary 
policy  of  concentrating  all  work  on  the  most  profitable 
sources  of  gold  supply,  was  the  shutting  down  of 
Ayeimn  mine  in  February,  1918.  .\i  the  existing  high 
and  increasing  cost  of  material  the  ̂ 4,000  or  so  of 
gross  monthly  output  from  Ayeinm  represented  only  a 
small  and  uncertam  profit  and  it  appeared  unwise  to 
continue  consuming  stores  in  workinLj  such  low-grade 

ore,  at  the  risk  of  running  short  of  them  for  dealing 
with  the  highly  profitable  ore  from  Ashanti  mine. 
The  suspension  of  shaft-sinking  in  Ashanti  mine  was 
another  war-time  economy,  indicated  by  the  needs  of 
the  position  and  justified  by  the  large  existing  ore  re- 

serve, plus  the  prospects  of  maintaining  the  amount 
of  such  reserve  by  lateral  development  only. 

From  .\shanti  mine  87.498  tons  of  ore,  treated  at  the 
Central  treatment  plant,  yielded  gold  to  the  value  of 
;f432,800,  including  slags  realized  at  home.  Practic- 

ally all  the  tonnage  was  extracted  from  Obuasi  shoot, 
only  a  few  hundred  tons  being  derived  from  the  old 
workings  on  Ashanti  reef  north-east.  Development 
work  for  the  twelvemonth  amounted  to  5.881  ft.  as 
compared  with  6.534  ft.  in  the  previous  corresponding 
period.  The  reduced  development  footage  includes 
an  increasing  proportion  of  driving  and  cross-cutting 
carried  out  for  the  purpose  of  obtaining  material  for 
stope-fiUing.  With  regard  to  the  tendency  noted  at 
No.  17  level  for  the  Obuasi  shoot  at  its  south-west  end 
to  assume  some  of  the  characteristics  of  the  main 

Ashanti  reef,  nothing  can  usefully  be  added  to  the  ob- 

servations recorded  in  last  year's  report,  as  No.  IS 
level  has  not  yet  advanced  to  the  junction  of  the  two 
fissures.  The  collective  effect  of  new  developments 
on  Obuasi  shoot  and  of  an  extension  of  comparatively 
high-grade  ore  disclosed  in  the  south-west  slopes  at 
No.  4  level  is  that,  in  spite  of  the  suspension  of  shaft- 
sinking  and  notwithstanding  retarded  development 
generally,  the  ore  reserve  position  is,  for  all  p-actical 
purposes,  the  same  as  last  year.  The  actual  compar- 

ison in  round  figures  is:  September,  1917:  419,000 
tons,  284  dwt.,  ;^2,524.000  gross  value:  September, 
1918  :  411,200  tons,  285  dwt.,  ;f2,487,000  gross  value 

In  January,  1918.  a  more  than  usually  extensive 
series  of  falls  of  ground  in  Obuasi  slopes — chiefly  at 
Nos.  12  and  13  levels — unfortunately  interfered  with 
the  regular  work  of  ore  extraction  and  caused  a  tem- 

porary drop  in  output  for  January  and  February 
The  immediate  trouble  was  quickly  overcome  and  the 
bad  ground  secured  afresh. 

.A.t  the  Central  treatment  plant,  from  99,341  tons  of 
ore  treated,  gold  was  recovered  to  the  value  of 
/451,891  or  at  the  rate  of  90  97s.  per  ton,  exclusive  of 
slags,  of  a  gross  value  of  ̂ 2.709,  shipped  to  England 
in  Februarv.  and  a  further  stock  in  hand  at  end  Sep- 

tember valued  at  /1, 117.  The  mean  residue  value 
was  6  44s.  per  ton  on  the  basis  of  raw  ore  weight, 
showing  an  extraction  of  93  4%  as  compared  with 
935%  in  the  previous  twelvemonth. 
The  working  costs  for  the  twelvemonth  were 

54s.  4'8d.  per  ton  of  ore  crushed.  This  covers  mining, 
treatment,  development,  London  office  and  royally 
accounts  The  corresponding  figure  for  the  previous 
twelvemonth,  which  included  Is.  3'6d.  in  respect  of 
shaft  sinking  (since  suspended),  was  49s.  2  9d. 

Repair  and  maintenance  work  has  been  kept  up  as 
well  as  circumstances  would  permit  and.  on  the  whole, 

the  equipment  is  in  fair  condition.  Parts  of  the  plant, 
not  of  immediate  importance,  have  not  been  allowed  to 

encroach  on  supplies  of  material  but  have  been  robbed 
to  some  extent  to  make  up  deficiencies  elsewhere. 
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TAQUAH   MINING   &   EXPLORATION   CO.,   LTD. 
Directors:  T.  F.  Dalglish  (Chairman),  Mark  Attenborough,  J.   F.   D.  Bowden,  F.  H.  Hamilton,  Sir  James 
S    Hay,  Sir  Weslby  B.  Perceval.      Secretary:  T.  J.  Foster.      Office:  461,  Salisbury  House,  London,  E.G. 2. 

Formed  1900.     Capital  issued  :  ̂ 349,979  in  £l  shares. 

Business  :  Operates  a  gold  mine  in  West  Africa  ;   holds  shares  in  the  Abosso  Company. 

The  eighteenth  ordinary  general  meeting  of  the 
Taquah  Mming  and  Exploration  Company,  Ltd.,  was 
held  on  December  16  at  River  Plate  House.  London, 
K  C,  Mr.  T.  F.  Dalglish  (the  Chairman)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts,  said  that  durmg  the  year  63,883  tons  of 
ore  was  crushed,  from  which  was  recovered  gold  to 
the  value  of  /180,785.  equal  to  55s.  9d.  per  ton  treat- 

ed. The  recovery  was  98%  of  the  gold  contents, 
which  was  very  satisfactory.  On  the  other  side,  the 
costs,  including  development  redemption  and  London 
expenses,  amounted  to  /119.830  This  gave  an  aver- 

age of  36s.  lid  per  ton  crushed,  as  against  36s.  lOd, 
in  the  previous  year.  They  then  had  to  report  an  in- 

crease of  2s.  yd.  per  ton  on  the  costs  of  the  year  1916. 
This  year  the  increase  was  only  seven-tenths  of  a  penny 
per  ton  (less  than  Jd.  per  ton),  which  when  the  greatly 
increased  cost  of  everything  used  at  the  mine  was 
taken  into  consideration,  was  a  surprising  result,  and 
reflected  credit  on  the  executive  staff  both  on  the  Coast 
and  at  home.  The  working  profit  amounted  to 
;f62.322.  After  providing  for  depreciation  and  other 
sundry  items,  a  balance  remained  of  ̂ 43.320,  which 
had  been  carried  to  appropriation  account.  Adding 
the  balance  brought  forward  from  the  previous  year, 
there  was  a  lotal  credit  of  /70,3S2,  from  which  had 
been  paid  two  dividends  amounting  together  to  2s.  6d. 
per  share,  or  12i%  on  the  capital  issued.  These  divi- 
dendsabsorbed  /48,434.  The  board  recommended  that 
the  balance  of  £21,948  be  carried  forwaid  to  the  cur- 

rent year.  As  announced  in  the  report,  they  were  pay- 
ing on  December  21  an  interim  dividend  for  the  pres- 
ent financial  year  of  Is.  per  share. 

With  regard  to  the  balance  sheet,  the  items  on  the 
debit  side  were  all  normal  and  called  for  no  comment. 
On  the  credit  side  the  expenditure  on  shafts  and  mine 
development  showed  an  increase  together  of  just  over 
/^I0,000  The  value  of  this  expenditure  was  not  yet 
reflected  in  the  ore  reserves,  as  much  of  the  ground 
now  being  opened  up  was  not  sufficiently  exposed. 
This  was  particularly  so  in  that  section  of  the  new 
zone  to  the  south  above  No.  9  level,  where  the  dupli- 

cation and  triplication  of  reef  occurred.  Here  lack  of 
ventilation  delayed  the  work.  This  had  now  been 
overcome  by  sinking  a  winze  from  the  old  No.  4  level 
to  the  No.  9.  This  winze  had  disclosed  reef  for  a  dis- 

tance of  288  ft.  assaying  55s.  6d.  per  ton  over  45  in. 
In  No.  13  level  they  had  now  opened  on  the  new  zone 
for  some  200ft.,  and  were  still  continuing  the  drive 
to  the  south.  The  values  showed  an  average  of  57s. 
9d.  over  40  in.  They  were  also  sinking  a  winze  below 
this  level.  In  the  main  section  of  the  mine  the  deep- 

est point  was  360  ft.  below  No.  13  level,  and  here,  as 
stated  in  the  report,  they  were  opening  out  ore  of 
satisfactory  value.  The  stock  of  stores  and  materials 
showed  an  increa.se  of  £11,300.  Now  that  the  war 
was  over,  the  necessity  of  maintaining  such  a  large 
stock  no  longer  existed.  A  considerable  reduction  in 
this  item  might  be  expected  during  the  current  year. 
They  had  added  to  the   War  Loan  by  investing  the 

dividend  received  on  their  former  holding. 
Labour  had  been  a  difficult  problem  during  the  year, 

and  still  continued  to  be  so.  The  attraction  for  the 
native  of  work  in  the  cocoa  industry,  which  was  much 
more  congenial  to  him  than  v/ork  in  a  mine,  was  an 
ever-growing  menace  to  their  labour  supply.  They 
did  all  they  could  to  counteract  this  and  to  encourage 
the  native  to  work  for  them  by  providing  him  with 
comfortable  living  quarters  and  other  inducements 
which  might  add  to  his  contentment.  But  still  they 
were  always  short  of  their  requirements.  One  of  their 
most  serious  competitors  was  the  Government,  which 
was  extending  its  programme  of  road  making  to  assist 
the  cocoa  industry,  and  in  other  ways  attracted  labour 
from  the  mines.  They  had  in  the  past,  and  still  con- 

tinued, to  make  representations  to  the  authorities  on 
the  subject,  but  the  position  was  in  no  way  ameliora- 

ted. They  hoped  that  some  arrangement  could  be 
made  to  obtain  labour  from  some  of  the  adjoining 
countries,  as  that  in  the  colony  seemed  to  be  already 
fully  occupied  They  had  also  had  to  contend  recent- 

ly with  an  epidemic  of  influenza,  which  had  been 
severely  felt  by  the  native  population,  and  practically 
stopped  work  for  some  time.  The  latest  accounts  show- 

ed that  it  had  now  exhausted  itself,  and  the  health  of 
the  colony  again  seemed  to  be  normal. 

When  he  met  them  last  year  he  informed  them  that 
they  had  lodged  an  appeal  against  assessment  for  ex- 

cess profits  tax  with  the  referees.  This  appeal  had 
now  been  adjudicated  upon,  and  he  was  glad  to  say 
the  datum  line  of  profit  had  been  fixed  at  22j%,  a  fig- 

ure which  freed  them  entirely  from  liability. 

The  ore  reserves  represented  about  3^  years'  supply  to 
the  mill  at  the  present  rate  of  crushing,  and  the  gold 
contents  were  estimated  at  a  value  of  over  £600.000. 

On  the  basis  of  last  year's  working,  the  divisible  profit 
in  sight  was  about  £143.000.  If  their  supplies  and  ma- 

terials became  less  costly  this  profit  might  be  exceeded. 
He  again  desired  to  record  the  appreciation  by  the 
board  of  the  splendid  work  of  the  staff,  both  on  the 
Coast  and  at  home,  during  the  year.  To  Mr.  Cam- 

pion was  due  the  credit  of  conducting  the  operations 
at  the  mine  so  successfully,  in  spite  of  war  conditions. 
He  had  worked  with  great  economy,  and  they  still 
held  the  creditable  position  of  conducting  their  opera- 

tions with  the  smallest  staft'  of  white  men,  relative  to 
its  size,  of  any  mine  on  the  Coast. 
Mr  F  H.  Hamilton  seconded  the  motion,  which 

was  carried  unanimously. 
On  tlie  motion  of  the  Chairman,  seconded  by  Sir 

James  S.  Hay,  the  retiring  directors  (Mr.  J.  F  D. 
Bowden  and  Mr.  F.  H.  Hamilton)  were  unanimously 
re-elected  TheChairmanexplained  ihatMr.  Iwjwden 
wasunforlunatelydetained  on  miliiarydutiesin  (ranee, 
and  had  asked  the  shareholders  to  excuse  his  absence 
from  the  imi^ting. 

The  auditors  (Messrs.  Cooper  Brothers  and  Co  ) 
having  been  re-appointed,  on  the  motion  of  Mr.  L.  R. 
Davis,  seconded  by  Mr.  W.  Hoeltzer,  the  proceedings 
terminated. 

42 



THE    MINING    MAGAZINE 

ABOSSO   GOLD   MINING  COMPANY,  LIMITED. 
Directors  :  T.  F.  Dalglish  {Chairman),  Mark  Attenborough,  D.  H.  Bayldon,  F.  H.  Hamilton,  Sir  James  S. 
Hay.  Sir   Westby  B.    Perceval.     Secretary:  T.   J.   Foster.     Office:  461,   Salisbury   House,   London,   E  C.2. 

Formed  1901.     Capital:  ;f 400, 00(1  in  shares  of  /l. 
Business  :  Operates  a  gold  mine  in  West  Africa. 

The  eighteenth  ordinary  general  meeting  of  the 
Abosso  Gold  Mining  Company,  Ltd.,  was  held  on 
December  16  at  River  Plate  House,  London,  E.C., 

Mr.  T.  F.  Dalglish  (the  Chairman)  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts,  said  that  the  board  much  regretted  tha' 

the  year's  operations  had  not  been  more  successful. 
It  had  been  a  year  for  the  most  part  devoted  to  the 
reorganization  of  the  plant  under  very  difficult  condi- 

tions. It  was  only  now  at  this  date  that  they  were 
able  to  say  that  the  power  plant,  the  chief  source  of 
the  trouble,  was  working  satisfactorily.  The  smaller 
steam  engine,  to  which  reference  was  made  last  year, 
duly  reached  the  mine  and  was  in  commission.  Much 
material  required  in  changing  over  from  gas  power  to 
steam  power  had  to  be  obtained  locally  and  adapted 
in  their  workshops  on  the  Coast.  In  this  work  they 
had  received  great  assistance  from  Mr.  Marshall,  me- 

chanical engineer  of  the  Taquah  mine.  It  had  been 
a  very  difficult  job  with  the  material  available,  but  it 
was  impossible,  owing  to  war  conditions,  to  send  the 
ma'.erial  required  from  this  country. 

The  profit  and  loss  account  showed  that  the  total 
value  of  the  gold  recovered  during  the  year  amounted 
to  1 154.812,  a  fall  of  about  / 16.000  as  compared  with 
the  previous  year.  This  was  e.Nplained  by  the  fact  that 
the  tonnage  treated  was  only  102,256  tons,  as  against 
112.460  tons  in  the  previous  year,  a  decrease  of  about 
10,000  tons  The  recovery  per  ton  was  about  the  same 
during  the  two  years,  namely.  29s.  9d.  The  inade- 

quacy in  their  power  plant  again  prevented  stoping  a 
full  proportion  of  ore  from  the  lower  levels  and  from 
the  West  reef,  which  contained  the  richer  ores  in  the 
mine.  This  referred  particularly  to  the  West  Reef, 

from  which  wasstoped  ii°o  of  the  ore  milled,  although 
50%  would  have  been  nearer  the  mark.  This  condi- 

tion of  affairs  would  they  hoped  be  remedied.  The 
working  costs  had  risen  2s.  lid.  per  ton,  owing  mainly 
to  the  increased  cost  of  all  stores  and  materials.  The 

net  result  was  a  loss  of  £\,T35  on  ihe  year's  working. 
The  displacement  of  the  gas  power  plant  had  neces- 

sitated a  somewhat  drastic  treatment  in  re-valuing  the 
plant  and  machinery.  The  value  of  a  plant  in  opera- 

tion was  one  thing,  but  if  it  had  to  be  supplanted  by 
another  and  thrown  out  of  commission  the  deprecia- 

tion was  very  great.  The  directors  had  decided  to 
deal  with  this  matter  once  and  for  all.  They  had, 
therefore,  taken  advantage  of  the  large  balance  at  the 
credit  of  premium  reserve  and  profit  and  loss  accounts 
and  written  off  from  them  £48,785  The  figures  in 
the  balance  sheet  were  now  more  in  accord  with  the 
actual  position  of  affairs.  The  capital  of  ;f  400.000  was 
now  represented  as  to  /380.000by  property,  machinery. 
and  plant,  houses,  etc.,  railway  and  rollmgstock,  shafts 

and  mine  development  accounts,  leaving  /^20.000, which  with  the  balance  at  the  credit  of  profit  and  loss 
account  of  £24.000,  together  £^44.000.  was  represented 
by  stores  account  and  sundry  debtors.  The  liabilities 
were  covered  by  the  gold  and  cash  in  hand,  amounting 
to  £18.308. 

With  regard  to  the  mine  since  they  commenced 
crushing  in  1905  they  had  had  to  meet  a  continuous 

falling  off  in  values  until  the  year  under  review.  The 
values  of  the  ore  reserves  in  1905  were  about  92s.  per 
ton,  and  they  declined  steadily  until  1917,  when  they 
were  only  32s.  6d.  He  was  glad  to  say  the  figure  for 
1918  showed  an  improvement  of  9d.  per  ton.  This 
was  explained  by  the  higher  values  in  the  West  Reef. 
The  reserves  at  June  last,  amounting  to  280.330  tons, 
were  made  up  of  134,870  tons  in  the  Main  Reef  section 
valued  at  30s.  per  ton,  and  145,460  tons  in  the  West 
Reef  section  valued  at  36s.  per  ton.  Although  there 
was  still  an  amount  of  ore  to  be  opened  up  in  the 
Main  Reef  section,  their  hopes  were  centred  in  the 
West  Reef,  which  showed  improving  values.  The 
ore  exposed  during  the  current  financial  year  again 
showed  an  increase  over  the  general  average  value  of 
the  reserves  at  June  last.  To  meet  the  decline  in  the 
value  of  the  ore,  they  had  concentrated  their  efforts 
during  past  years  on  improving  the  extraction  of  gold 
and  on  reducing  expenses,  particularly  the  more  ex- 

pensive item  of  European  labour.  This  had  been  a 
gradual  process.  Since  1913  they  had  improved  the 
extraction  by  Is.  3id.  per  ton.  The  tailing  in  that  year 
contained  gold  to  the  value  of  2s.  9|d.  ;  it  now 
contained  gold  to  the  value  of  only  Is.  6d.  per  ton. 
On  the  tonnage  crushed  last  year  this  was  equal  to  a 
saving  of  £6,800  During  the  same  period  they  had 
been  able  by  improved  appliances  and  organization  to 
reduce  the  number  of  the  European  staff  from  63  to 
38,  representing  a  saving  of  about  £l5,000  per  annum. 
These  two  items,  amounting  together  to  /21,800, 
compensated  to  the  extent  of  4s.  per  ton  for  the  re- 

duction in  value  of  the  ore  treated,  sufficient  to  pay  a 
dividend  of  5%.  Had  the  other  items  of  expenditure 
remained  at  their  former  level,  they  would  have  con- 

tinued to  pay  dividends,  but  in  this  period  stores  and 
materials  had  alone  gone  up  5s.  5d.  per  ton  of  ore 

treated.  On  their  last  year's  output  this  represented an  increase  in  costs  of  £28.000. 
Having  regard  to  the  conditions  obtaining  in  the 

Gold  Coast  Colony  the  mine  must  be  classed  as  low 
grade.  Unless  something  was  done  by  the  Govern- 

ment to  ameliorate  the  conditions,  it  was  difficult  to 
see  how  they  and  other  mines  of  the  same  class  were 
to  pay  reasonable  dividends.  They  had  nearly  half  a 

million's  worth  of  gold  in  sight  in  the  reserves  without 
reckoning  upon  future  development.  It  was  unreason- 

able that  ihey  should  be  expected  to  go  to  the  trouble 
and  expense  of  producing  this  gold  merely  to  hand  it 
over  to  the  Govt-rnment  without  any  benefit  to  share- 

holders This  question  was  now  being  inquired  into 
by  a  committee  of  experts,  and  they  must  trust  that 
some  relief  would  soon  be  forthcoming.  He  desired 
to  acknowledge  the  whole  hearted  services  rendered 
under  strenuous  circumstances  by  Mr.  Jobling  and  his 
staff  at  the  mine.  Also  the  valuable  assistance  they  had 
received  from  Mr.  Campion,  of  the  Taquah  Company. 
Their  secretary,  Mr  Foster,  and  the  London  staff  also 
deserved  well  of  them.  The  Government  regulations 
controlling  the  purchase  and  shipment  of  supplies  had 
in  no  wav  relaxed  and  with  a  reduced  staff  had  not 
been  easy  to  comply  with. 

Mr  Mark  .\ttenborough  seconded  the  motion,  which 
was  carried  unanimously. 
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NORTHERN    NIGERIA    (BAUCHI)    TIN    MINES,    LIMITED. 
Directors:  Hetherington  White  (Chaiiman),  A.  R    Canning,  G.  Temple   Harri<:.  Oliver   Welhered.      Secre- 

tary :  E.  Price.    O^cc :  19,  St.  Swithin's  Lane,  London,  E.C  4.    I'orincd  1910    Capital  issued:  ;f97,226.  10s. 
in  ordinary  shares,  and  ̂ ^126, 281  in  preference  shares,  both  of  10s.  each 

Business  :  Operates  alluvial  tin  ground  in  Northern  Nigeria. 

The  ordinary  general  meeting  of  the  Northern  Ni- 
geria (Bauchi)  Tin  Mines,  Ltd.,  was  held  at  the  Lon- 

don Chamber  of  Commerce,  Oxford  Court,  Cannon 
Street,  London,  E.C.,  on  December  18,  Mr.  Hether- 

ington White  (the  chairman  of  the  Company)  pre- 
siding. 

Mr.  E.  Price  (Secretary)  read  the  notice  convening 
the  meeting  and  the  report  of  the  auditors  upon  the 
accounts. 

The  directors'  report  and  statement  of  accounts  be- 
ing taken  as  read. 

The  Chairman  said  :  Gentlemen,  before  I  start 
with  the  business  I  should  like  to  say  how  deeply  we 
regret  the  death  of  our  late  colleague.  Mr.  Godfray, 
who  was  at  this  table  with  us  last  year.  Major  Can- 

ning has  been  elected  to  fill  the  vacancy  on  the  board, 
and  I  shall  ask  you  later  to  confirm  his  re-election 

The  report  and  accounts  have  been  in  your  hands 
for  some  days,  and  at  the  outset  1  should  like  to  be  al- 

lowed to  congratulate  the  shareholders  on  the  excel- 
lent results  achieved,  enabling  us  to  recommend  the 

payment  of  a  substantial  final  dividend  for  the  finan- 
cial year  ended  June  30.  1918.  namely.  12i%.  less  tax. 

on  both  the  preference  and  ordinary  shares,  making 
25%  on  the  preference  and  15?o  on  the  ordinary  shares 
for  the  year.  I  think  you  will  agree  with  me  that  this 
is  entirely  satisfactory.  Before  dealing  with  the  pres- 

ent position  and  the  future  prospects,  1  will,  as  I 
usually  do,  make  a  few  observations  on  the  accounts. 
On  the  debit  side  of  the  balance  sheet  you  will  see  that 
the  issued  capital  remains  the  same,  namely.  /223.508. 
The  amount  standing  to  creditors  and  credit  balances 
is  rather  high,  namely,  £21.423.  In  this  figure  are  in- 

cluded some  heavy  items  for  income  tax.  insurance. 
royalty,  freight  and  charges  on  tin  shipments.  Most 
of  these  have  been  settled  since  the  date  of  the 
accounts.  On  the  credit  side,  the  property  account 
remains  the  same.  On  development  and  prospecting 
we  added  to  the  account  /^1.518.  and  have  written  off 

£^3.521.  as  recommended  by  the  manager,  leaving  on this  account  ;f  17.744  We  spent  .£  1.574  for  the  year 
on  buildings,  machinery  and  plant,  and  have  written 
off  depreciation  amounting  to  /4.180.     This  also  was 

£^70.  2s.  lid.  against /58.  15s  9d.  the  previous  year  ; 
freight  and  other  charges  on  tin  /26.  Os.  6d..  against 
^23.  2s.  the  previous  year  I  am  pleased  to  say  that 
we  have  received  advice  that  freight  on  goods  shipped 
from  and  to  Nigeria  is  now  reduced  by  25% .  Royalty 
on  tin  comes  to  £15.  Os.  lid.  per  ton.  against  {\0.  13s. 
3d.  for  last  year.  This  item,  of  course,  fluctuates  with 
the  price  of  tin.  Sundryexpenditure.  which  amounts  to 
/2.951.  works  out  at  /5.  10s.  4d.  per  ton.  as  against 
^4  3s.  lid.  last  year.  The  depreciation  of  machinery, 
plant  and  buildings  written  off  is  £7.  16s.  3d.  per  ton, 
and  the  amount  written  off  development  and  prospect- 

ing expenses  represents /6.  lis.  8d.  per  ton.  The  tin 
sold  and  that  in  stock  at  the  date  of  the  accounts  works 
out  at  an  average  of  ;f220  7s  5d.  per  ton.  The  sundry 
receipts  for  interest  and  transfer  fees  amount  to 
f2.  is.  5d.  per  ton.  and  the  profit  comes  to  /SB.  8s.  3d. 

per  ton. As  regards  the  prospects  for  the  current  year,  one 
very  vital  thing  is  the  price  of  tin.  I  think,  at  the 
present  moment,  there  is  no  man  who  would  venture 
to  prophesy  what  will  happen  in  this  respect.  During 
the  war,  undoubtedly,  there  was  not  enough  to  go 
round  for  what  I  may  call  war  purposes,  as  well  as  for 
the  ordinary  consumers.  These  latter  had  to  go  short 
always  of  what  they  asked  for.  It  is  very  unlikely.  I 
think,  that  there  will  be  any  considerable  drop  in  val- 

ues, or  at  all  events  a  lasting  one  I  may  say  that  I 
have  heard  thismorning  that  theconlrol  has  been  taken 
off  tin.  and  [  think  there  were  symptoms  yesterday  in 
the  market  of  a  demand  for  the  metal,  and  there  was 
a  certain  amount  of  stability  which  has  been  lacking 
for  some  time  There  was  also  an  inclination  to  make 

forward  contracts.  I  merely  hazard  these  few  obser- 
vations, but,  as  I  before  observed,  it  is  impossible, 

under  present  abnormal  conditions,  to  do  more  than 
make  a  guess  at  what  may  liappen.  One  thing.  I  think, 
is  certain,  that  any  heavy  fall  in  value  would  make  it 
impossible  for  many  mines,  not  favourably  situated, 
to  carry  on.  I  think  that  is  undoubtedly  the  case,  not 
only  in  Nigeria,  but  also  in  some  parts  of  the  Straits, 
and,  I  think,  in  Cornwall,  though  Mr.  Wethered  knows 
more  more  about  that  than  I  do.  Here  comes  in  a 
factor  which  will  operate  very  strongly  in  the  future 

recommended  by  the  manager.     Tools  and  stores  are       in  favour  of  our  company,  namely,  cheapness  of  pro- taken  at  valuation  and  amount  to  £5,966.     Then  you       duction 
till  see  that  we  have  £40.000  invested  in  5%  War 
Loan,  which  we  still  hold.  Debtors  and  debit  bal- 

ances, which,  in  thepreviousaccounts  stood  at  £20,245, 
were  reduced,  at  June  30  last,  to  1 1.490.  At  the  date 
of  the  accounts  we  had  a  slock  of  tin  in  hand  valued 
at  £33,726.  This  figure  represents  the  price  since 
realized  for  the  tin.  with  the  exceptiDi-.  of  about  29  tons, 
which  was  taken  at  a  fair  valuation. 

Turning  to  the  profit  and  loss  account,  I  am  sure  none 
of  you  will  be  surprised  to  see  that  all  t)ie  items  of  ex 
penses  have  increased  in  these  abnorm.il  times,  when 
vou  bear  in  mind  that  the  cost  of  all  commodities  has 
advanced  considerably.  The  expenses,  calculated  on 
the  tonnage  recovered,  namely.  535  tons  for  the  12 
months,    work    out    as    follows :     Mining    expenses 

Two  Ihingshave  happened  during  thepast  yearwhich 
will,  I  am  sure,  be  of  great  benefit  to  the  company. 
The  one  is  the  acquisition  of  the  water  rights  in  the 
Kwall  Falls,  and  the  second,  the  arrangement  with 
such  an  excellent  firm  as  Messrs.  Vickers  to  put  up 
the  required  installation.  Major  Canning  is  here  pres- 

ent to-day.  and  is  starting  early  next  month  for  Ni- 
geria, where  he  will  assist  in  the  commencement  of 

the  necessary  operations  for  the  instalment  of  the  water 
power,  during  the  absence  of  our  present  manager, 
who  is  due  for  leave.  Major  Canning  is  going  to  sec- 

ond the  resolution  I  am  about  to  propose,  and  1  am 
leaving  it  to  him  to  say  a  few  words  as  to  the  difference 
this  installation  is  estimated  to  make,  both  as  to  cost 
of  production  and  quantity  of  tin  produced. 
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Since  this  speech  was  compiled  we  have  had  a  cable 
giving  the  result  for  last  month,  and  I  hope  none  of 
you  will  be  unduly  depressed  at  it  being  small.  The 
quantity  is  25  tons,  but  it  is  entirely  due  to  the  absence 
of  labour  owing  to  influenza.  Well,  gentlemen,  I  do 
not  thmk  I  have  anything  more  to  say  to  you,  and  I  am 
sure  you  want  to  hear  ilajor  Cannmg.  so  I  will  now 
read  the  resolution  which  I  propose.  Major  Canning 
will  second  it,  after  which,  if  there  are  any  questions 
you  would  like  to  ask.  I  shall  be  very  pleased  to  an- 

swer them.  I  beg  formally  to  propose:  "That  the 
accounts  to  June  30,  1918,  together  with  the  reports  of 
the  directors  and  auditors  thereon,  be,  and  they  are 
hereby  received  and  adopted,  and  that  a  final  dividend 
at  the  rate  of  12i%,  less  tax,  on  the  preference  and 
ordinary  shares,  making  25%  less  tax,  on  the  prefer- 

ence, and  15%  less  tax,  on  the  ordinary  shares  for  the 

year  ended  June  30.  1918,  be  and  is  hereby  declared  " 
Major  A.  R.  Canning  said  :  Gentlemen,  although 

I  had  the  opportunity  of  meeting  you  last  year,  I  was 
somewhat  embarrassed  by  your  extreme  kindness  at  the 
time,  so  that  I  missed  the  opportunity  of  saying  any- 

thing other  than  words  of  thanks.  .'\s  you  know,  I 
have  been  connected  now  with  this  property  for  five 
years,  but  hitherto  I  have  never  had  the  opportunity 
of  giving  you  a  description  of  the  property.  There  is 
so  much  to  cover  this  morning  that  I  must  be  very 

brief  indeed.  Now.  with  regard  to  last  year's  work. 
our  tonnage  was  a  little  down — some  20  tons.  That 
was  entirely  due  to  shortage  of  labour.  The  manage- 

ment has  always  the  dual  duty  to  perform,  first  to  keep 
up  the  output  of  tin,  and  secondly  to  look  ahead  and 
to  prospect.  Last  year  Mr.  Andrews  kept  up  the 
prospecting  splendidly  in  spite  of  shortage  of  labour. 
During  the  last  four  years  we  have  totalled  nearly 
100.000  ft.  of  drilling  and  pitting,  which,  if  it  is  all 
put  together,  approximates  IS  miles.  This  work  has 
been  going  on  parallel  with  tin  winning.  The  results 
of  the  prospecting  last  year  were  not  so  great  as  in  the 
previous  year,  but  we  are  something  like  500  tons,  or 
over  if  80,000  to  the  good  in  value,  in  spite  of  having 

depleted  the  property  by  the  year's  production  of  535 
tons  Details  of  the  work  are  to  be  found  in  Mr.  An- 

drews' report. 
Now.  I  will  say  a  word  about  the  Kwall  Falls  power. 

Over  two  years  ago.  having  secured  reserves  for  the 
next  three  or  four  years,  we  turned  our  attention  to 
the  lower  reaches  of  the  river,  and  spent  a  great  deal 
of  time  in  close  boring,  but  with  disappointing  results. 
I  then  instructed  that  boring  should  be  started  right 
away  from  the  present  river,  and  this  led  to  immedi- 

ate and  remarkable  results.  Tin  was  found  400  yards 
away  from  the  banks  and  under  a  depth  of  no  less  than 
80  ft.,  and  many  of  these  bores  were  very  rich.  Im- 

mediately on  this  discovery  being  proved  beyond  doubt, 
the  question  of  securing  cheap  power  to  remove  this 
heavy  overburden  became  imperative.  I.  therefore, 
with  the  consent  of  the  directors,  looked  round  to  see 
whether  we  could  not  get  this  Such  power  was  to 
be  obtained  by  harnessing  the  Kwall  Falls.  Its  posi- 

tion with  regard  to  the  property  can  be  seen  on  the 
plan.  The  red  markings  on  the  plan  represent  the 
leases  along  the  stream  beds.  The  river  here  leaves 
our  property  and  goes  on  for  about  10  miles  and  then 
drops  over  the  edge  of  the  plateau,  a  depth  of  from  700 
to  800  ft.  Here,  then,  was  the  power  if  we  could  get 
it.  There  did  noi  seem  to  be  insuperable  engineering 
difficulties,  but  the  point  was  to  obtain  the  concession 
from  the  Government.    In  this,  after  long  negotiation. 

we  were  successful  in  securing  an  option.  The  next 
thing  was  to  confirm  our  opinion  as  to  the  practica- 

bility, and  last  year  Messrs.  Vickerssent  a  representa- 
tive out  there.  He  was  three  months  on  the  ground, 

and  he  corroborated  all  our  figures. 
This  electric  power  means  a  saving  of  about  £40.000 

a  year  in  fuel.  The  proposal  is.  as  will  be  seen  from 
the  plan,  to  pick  up  the  water  some  two  miles  above 
the  falls  and  lead  it  through  a  leat  of  12.000  ft.  into 
pipes  which  will  convey  the  water  to  the  power  station 
at  the  bottom  of  the  Falls,  the  vertical  depth  being 
o%-er  700  ft.  The  power  thus  generated  will  be  carried 
over  a  transmission  line  of  12  miles  to  a  central  point 
on  the  property.  The  horse  power  then  will  be  1,500. 
and  obtained  at  a  very  low  cost  per  unit,  the  estimated 
figure  being  06  of  a  penny,  as  against  2  6d.  if  oil  or 
coal  were  used.  Now,  what  does  this  mean  to  the 

company — this  cheap  power  ?  It  means,  roughly,  that 
instead  of  only  working  at  a  profit  ground  down  to 
2J  lb.  per  cubic  yard  and  leaving  ore  below  that  repre- 

senting several  million  cubic  yards,  we  can  certainly 
work  Ij  lb.  ground,  and  probably  a  good  deal  lower, 
but  that,  of  course,  depends  on  the  price  of  tin.  With 
tin  at  .1^200  per  ton  of  metal,  and  working  2  lb.  ground, 
a  profit  of  between  ;£50.000  and  /70.000  per  annum 
should  be  made.  This  relates  only  to  working  eight 
months  in  the  year  Should  a  dam.  for  which  an  ex- 

cellent site  has  been  secured,  be  constructed,  at  an  ad- 
ditional cost  to  the  present  scheme,  work  can  be  car- 

ried on  throughout  the  year  and  the  profit  be  increased. 
It  is  not  only  that  the  profits  will  be  largely  increas- 

ed, but  the  life  of  the  company  also  should  be  practi- 
cally doubled  by  securing  this  cheap  power.  I  may 

say  of  the  reserves  of  tin,  which  you  see  in  the  report 
are  stated  at  7.324  tons,  most  of  it  is  rich  ground — 3  lb. 
to  3J  lb.  ground — but  if  we  were  to  include  the  lower 
grade  ground  we  should  have  a  much  larger  figure  than 
that.  I  think  that  is  very  satisfactory.  The  reserves, 
as  they  now  stand,  amount  to  £l  .250,000.  The  agree- 

ment for  these  Falls  is  for  21  years.  I  am  going  out 

in  January  to  take  Mr.  Andrews'  place  while  he is  at  home,  and  also  to  get  ahead  with  this  power 
scheme  There  is  only  one  fly  in  the  ointment  just 
now.  and  that  is  labour.  Mr.  Hetherington  White  has 
referred  to  the  shortage  of  labour,  which  accounts  for 
our  decreased  output.  This  big  water  scheme  means 
that  we  shall  be  far  less  dependent  upon  labour.  As 
each  year  goes  by  water  is  being  made  more  and  more 
our  servant.  Every  year  we  get  more  independent  of 
native  labour.  At  the  same  time,  the  shortage  is  rather 
serious  at  the  present  moment,  but  with  the  passing  of 
the  influenza  epidemic  and  also  the  disbanding  of  the 
native  troops,  we  shall  have  an  improvement.  I  do 
not  think  there  is  anything  else  I  can  say  to  you.  I 
beg  to  second  the  resolution,  and  I  shall  be  very 
pleased,  if  I  have  not  made  anything  clear,  to  answer 

any  questions. The  resolution  was  then  put  to  the  meeting  and 
carried  unanimously. 

Mr.  G.  Temple  Harris  proposed  the  re-election  of 
the  retiring  directors.  Major  A.  R.  Canning  and  Mr. 
Hetherinsiton  White. 

Mr.  Oliver  Wethered  seconded  the  motion,  which 
was  also  carried  unanimously. 

The  auditors,  Messrs.  Annan.  Dexter  &  Co.,  were 
reappointed. 

A  hearty  vote  of  thanks  was  accorded  to  the  chair- 
man, the  directors,  and  the  management  on  the  other 

side,   and  the  proceedings  then  terminated. 
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BONGWELLI    (NIGERIA)  TIN   SYNDICATE,    LIMITED. 
H     Spaiill       Acting  Secretary:  E.   I.   Davison. 
Capital  issued  :  /25.000.  in  shares  of  5s.  each. 

Business  :  Operates  alluvial  tin  ground  in  Northern  Nigeria. 

Directors:  A.  W     Kitson.  T    Lees    l-'ield   {Managing),    1 
Office:  24.  Coleman  Street,  London.  E.C.2.   Formed  1913. 

The  ordinary  general  meeting  of  the  BoBgwelli  (Ni- 
geria) Tm  Syndicate,  Ltd  ,  was  held  on  December  20 

at  the  Institute  of  Chartered  Accountants. London,  EC . , 
Mr.  T.  Lees  Field  (managing  director)  presiding. 
The  Secretary  having  read  the  notice  calling  the 

meeting. 
The  Chairman  said  :  In  1914  Major  Kitson  retired 

from  the  board  saying  he  hoped  to  return  after  the 
war.  I  am  glad  he  is  now  by  my  side.  Mr.  Spaull 
is  in  the  Kar  East,  but  is  represented  by  Mr.  J.  E. 
Craig,  his  alternate.  I  am  pleased  to  tell  you  that  we 
shall  shortly  be  joined  by  a  representative  of  the  Niger 

C^ompanv,  I, id.  You  have  before  you  the  directors'  re- 
port and  balance  sheet,  and,  as  usual,  I  suggest  that 

we  take  them  as  read.  We  meet  under  happier  cir- 
cumstances than  last  time,  but  we  wish  that  the  balance 

of  profit  and  loss  had  been  the  other  way.  However, 
after  all  our  troubles,  many  of  which  are  unknown  to 
you,  1  venture  to  think  the  position  and  prospects  can 
be  considered  quite  satisfactory.  This  l.as  mostly  been 
brought  about  by  the  devoted  and  untiring  efforts  of 
your  manager,  Mr.  V.  W.  Boyle,  who  made  it  possible 
for  the  directors  to  enter  into  new  business  and  so  re- 

suscitate the  fortunes  of  the  company.  We  believe  in 
giving  praise  where  praise  is  due,  and  I  can  tell  you 
that  we  owe  our  existence  to  the  broad-minded  policy 
of  the  Niger  Company  as  displayed  by  Mr.  J.  E.  Trigge, 
their  managing  director.  Our  thanks  are  due  to  the 
company.  I  could  say  a  good  deal  about  the  treat- 

ment we  received  in  official  quarters,  but  refrain  from 
doing  so.  A  man  knows  much  who  knows  when  to 
speak,  but  a  man  knows  far  more  who  knows  when  to 
hold  his  tongue  .^s  was  only  to  be  expected  when  de- 

veloping a  new  country,  more  knowledge  is  being 
gained  as  to  the  tin  deposits  of  Nigeria,  and  ground 
which  was  passed  over  many  times  and  by  many  people 
has  recently  been  taken  up  and  is  adding  to  the  output 
of  the  country. 

I  do  not  think  it  will  weary  you  if  I  venture  to  ex- 
press briefly  my  own  views  on  the  position  generally. 

The  winning  of  alluvial  tin  presents  no  great  difliculty 
'ind  follows  lines  more  or  less  generally  known,  but  in 
every  case  the  nature  o(  the  deposit  has  to  be  studied 
and  the  method  of  work  determined.  Tin  deposits  ex- 

ist which  from  their  position  and  natural  difficulties 
cannot  be  worked  prohtably.  A  great  many  deposits 
are  low-grade,  and  to  get  rid  of  the  impurities  costs  so 
much  that  no  profit  can  be  made.  You  will  be  glad 
to  hear  that  the  information  we  have  is  that  our  prop- 

erties are  most  favourably  situated  for  working  eco- 
nomically, while,  being  on  the  Delimi  river — which 

drains  the  plateau  w  here  the  principal  producing  mines 
of  todayaresituated — wehavesvater  all  the  year  round, 
and  hold  properties  which  can  be  v.orked  in  both  the 
wet  and  thedry  season.  Again,  tin  re  are  deposits  of 
tin  in  lode  or  other  formation  which  every  wet  season 
feed  our  properties  in  the  natural  order  of  things.  This 
means  that  we  should  have  a  longer  life  than  many 
properties  which  have  definite  deposits  to  work  out. 
Your  manager  and  the  board  have  been  giving  close 
attention  as  to  how  we  can  assist  Nature  in  yielding  up 
Its  treasures  of  tin  on  our  holdings,  and  hope  that  we 

may  be  able  to  expedite  it  by  means  of  improved  meth- 
ods, and  thus  reduce  costs  and  increase  production. 

I  have  now  a  little  surprise  for  you.  For  about 

eight  years  now  we  can  say  that  the  tin  deposits  of  Ni- 
geria have  received  serious  attention  at  the  hands  of 

mining  engineers,  and  many  have  been  working  the 
deposits,  while  more  have  paid  visits  for  the  purposes 
of  prospecting  and  inspecting  or  proving  known  de- 

posits. 1  feel  sure  I  am  right  in  saying  that  no  one 
has,  as  a  result  of  his  work  in  Nigeria,  improved  any 
old  appliances  or  invented  any  new  one  to  expedite  or 
assist  recovery  ;  at  any  rate,  1  know  of  none.  I  think, 
therefore,  that  we  can  rightly  congratulate  our  mana- 

ger, Mr.  Vicars  William  Boyle,  for  having  worked  out 
and  demonstrated  in  the  only  satisfactory  way,  name- 

ly, working  on  a  practical  basis,  the  means  of  dealing 
profitably  with  lower  grade  concentrates  than  have 
been  worked  previously.  He  did  not  announce  this 
from  the  housetops,  but  his  knowledge  has  been  the 
means  of  our  acquiring  properties  through  him  which 
we  have  every  reason  to  believe  will  resuscitate  our  for- 

tunes and  enable  us  to  join  the  dividend-paying  com- 
panies. A  very  universal  tin-dressing  plant  used  in 

Nigeria  is  the  "  Australian  W'illoughby."  Sometime 
ago,  Mr.  Boyle  vastly  improved  this  machine,  and 
showed  its  working  to  the  engineers  of  our  good  friends 
theNiger  Company  and  others,  who  saw  its  advantages 
and  adopted  the  alterations.  No  patent  has  been,  or 
will  be,  applied  for  ;  Mr.  Boyle  gives  to  the  mining  in- 

dustry the  benefit  of  the  Willoughby  improvements 
and  the  quickerandmoreeffectivedresserforlow  grade 
deposits,  for  which  I  think  he  deserves  the  thanks  of 
all.  It  is  with  pride  that  I  am  able  to  announce  this 
to  you,  Mr.  Boyle  being  my  closest  friend  and  our 
manager.  He  has  been  away  now  four  years  doing 
his  bit  in  winning  minerals  during  the  disastrous  world 
war  and  has  worked  hard.  I  am  glad  to  tell  you  that 
we  have  secured  the  services  of  Mr.  E  S.  King,  the 
Australian  mining  engineer,  so  well  known  in  London 
and  Cornwall,  who  has  gone  to  Nigeria  to  relieve  Mr. 
Boyle,  who  is  coming  here  for  a  well  earned  holiday. 
Many  of  you  who  know  him  will,  I  know,  be  glad  to 
see  him  again. 

One  more  point,  and  that  the  price  of  tin.  It  seems 
to  me  that  all  we  now  require  is  a  fair  and  reasonable 
price  for  our  tin  concentrates  during,  say,  the  next 
decade,  and  on  this  price  will  depend  the  size  of  divi- 

dends. It  must  be  satisfactory  to  know  that  we  can 
recover  our  tin  at  a  cheap  rate,  and  that  it  would  seem 
that  our  success  is  assured  for  many  years  to  come.  I 
beg  formally  to  move  the  adoption  of  the  report  and balance  sheet. 

Lieut-Colonel  A.  W.  Kitson,  M.C  ,  seconded  the 
motion,  which  was  carried  unanimously  after  a  brief 
discussion. 

An  extra  ordinary  general  meeting  was  then  held  at 
which  resolu  lions  were  unanimously  passed  authorizing 
the  increase  of  ihecapital  of  the  company  from  /37,500 
to  /62,500,  ill  5s.  shares,  100,000  of  which  are  to  be 
issued  as  consideration  price  for  the  purchase  o(  prop- 

erties, to  be  the  subject  of  an  agreement  with  Mr. 
V   W\  Boyle. 
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JANTAR    NIGERIA   COMPANY,   LIMITED. 
Dir ctors  :   E.  W.  Janson,  F.  C    Tarbutt,  Oliver  Wethered      Secretary  :   E   J    Hayman.     Ofiice  :  18,  St. 

Swithin's  Lane.  London,  E.G.     Formed  1912.     Capital:  ;f60,o6o. 
Business  :  Operates  alluvial  tin  ground  in  Northern  Nigeria. 

The  sixth  ordinary  general  meeting  of  the   share 
holders  of  the  Jantar  Nigeria  Co.,  Ltd.,  was  held  on 
December  19  at  the  offices  of  the  company,  IS,  St. 

Swithin's  Lane,  London,  E.G.,  Mr  Oliver  Wethered 
presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts,  said  that  the  period  covered  by  the 

accounts  was  certainly  the  most  interesting  in  the  his- 
tory of  the  company,  and  might  prove  to  be  the  most 

important,  as  they  had  secured  new  business  on  the 
strong  advice  of  their  manager.  They  certainly  might 
claim  a  record  of  success,  for  since  the  company  was 
formed  in  May,  1912,  ;^37,000  had  been  distributed  in 
dividends.  The  profits  of  the  past  year  were  ;f  15,216 

as  compared  with  ;f  15,730.  The  very  high  price  rul- 
ing for  tin  would  perhaps  have  led  the  casual  share- 

holder to  expect  a  much  larger  profit,  but  those  more 
closely  in  touch  with  the  field  were  prepared  to  find 
that  the  very  high  cost  of  materials,  the  sliding  scale 
of  royalty,  and  insurance  would  materially  add  to  the 
cost  per  ton.  Then  there  was  the  question  of  native 
labour,  of  which  there  was  a  great  scarcity  due  to  the 
absence  of  a  very  large  number  of  the  natives,  who 
were  acting  as  carriers  in  connection  with  the  Nigerian 
Expeditionary  Forces.  This  reduced  production  neces- 

sarily helped  to  swell  the  standing  charges  and  the 
high  cost  per  ton,  but  they  had  the  satisfaction  of  know- 

ing that  the  cassiterite  remained  for  future  working 

under  more  normal  conditions  as  regards  cost  of  sup- 
plies, freights  and  supplies  of  native  labour.  The  same 

profit,  within  ;f  700,  would  appear  to  justify  the  same 
rate  of  dividend  as  on  the  previous  year,  but  they  were 
face  to  face  with  the  excess  profits  duty,  and  must  for 
the  moment  rest  content  with  the  3s.  paid  instead  of 
5s  in  the  previous  year.  However  much  they  might 

regret  this,  they  must  not  forget  that  their  good  pre- 
war standard  had  saved  them  from  any  previous  pay- 

ment in  this  ;espect,  whereas  some  companies  operat- 
ing in  Nigeria  had  suffered  heavily.  Those  who  could 

not  fight  were  willing  to  pay  their  share  of  taxation, 
but  it  was  agreed  on  all  hands  that  the  incidence  of 
the  excess  profits  duty  was  most  inequitable,  and  it 
was  generally  thought  that  it  would  cease  to  exist 
very  long  in  its  present  form.  Meanwhile,  they 
had  to  make  provision  for  the  amount,  and  they  were 
not  justified  in  making  any  further  distribution  in  re- 

spect of  last  year.  He  hoped,  however,  in  the  new 
year,  if  their  tin  came  forward  expeditiously,  they 
would  make  an  interim  distribution  on  account  of  the 

current  year. 

At  the  last  meeting  he  said  "  the  policy  of  the  board 
IS  to  build  up  the  company  to  a  permanent  concern 
with  a  very  long  life,  and  I  am  sure  that  in  that  policy 

we  shall  have  your  hearty  co-operation."  With  this 
in  view,  and  on  the  strong  recommendation  of  their 
manager,  they  had  secured  a  substantial  interest  in  the 
Kuru  Syndicate,  Limited,  and  with  their  immediate 

associates — companies  or  individuals — they  controlled 
that  company.  The  purchase  price  was  one  of  the 
largest  paid  for  any  property  in  Nigeria,  but  they  were 
advised  that  the  reserves  already  proved,  and  the 
promising  nature  of  the  large  area  of  untested  ground, 
justified  the  figure.  An  output  of  about  nine  tons  per 
month  was  now  being  made,  and  this  should  be  more 
than  doubled  during  1919;  and,  it  labour  was  avail- 

able, and  it  was  deemed  wise  to  do  so,  they  could  very 
largely  exceed  even  that  doubled  figure.  The  total 

capital  of  the  syndicate  was  only  /'60.000  in  5s.  shares, 
;f  10.000  of  which  represented  working  capital.  The 
Jantar  Company,  on  whose  behalf  the  negotiation  was 
carried  on,  made  no  direct  profit  on  the  transaction, 
but  they  retained  an  option  on  two  adjoining  areas, 
which  might  prove  to  be  a  source  of  considerable 
benefit.  The  working  of  the  two  properties  under  the 

well-established  organization  and  experienced  manage- 
ment of  the  Jantar  Company  materially  affected  the 

economical  and  efficient  administration  of  the  two 

undertakings.  In  conclusion,  he  would  like  to  say 
how  much  they  appreciated  the  work  done  by  their 
manager  and  staff  in  Nigeria. 

Mr.  Percy  C.  Tarbutt  seconded  the  resolution. 
The  Chairman  said  that  the  option  to  which  he 

had  referred,  on  these  two  properties  immediately 
adjoining  the  Kuru,  looked  to  him  as  though  it  would 
be  extremely  valuable,  and  in  order  that  the  company 
might  take  full  advantage  of  it,  it  was  probable  that 
at  no  distant  date  they  would  call  shareholders  together 
and  suggest  a  moderate  increase  in  the  capital  of  the 

company.  If  they  did  so,  they  would  take  the  oppor- 
tunity of  doing  what  many  large  shareholders  had 

often  urged,  splitting  their  shares  into  a  denomination 
of  5s.  There  were  only  60,000  shares  at  present,  and 
in  the  event  of  death,  or  sudden  desire  on  the  part  of 
a  holder  to  sell  a  considerable  number,  the  market  was 
far  more  limited  in  a  £l  share  than  it  would  be  in  a  5s. 
share  If  they  did  this,  it  was  their  intention  to  give 
shareholders  the  benefit  of  the  issue  pro  rata 

After  a  few  questions  had  been  replied  to,  the  reso- 
lution was  put  to  the  meeting  and  carried  unanimously. 

The  Chairman  proposed  the  re-election  of  Mr.  P. 
C.  Tarbutt,  the  retiring  director. 

Mr.  Fawns  seconded  the  motion,  and  it  was  unani- 
mously agreed  to. 

The  auditors  (Messrs.  Annan,  Dexter  and  Co.)  hav- 
ing been  reappointed,  the  proceedings  closed  with  a 

vote  of  thanks  to  the  Chairman,  directors  and  staff, 
both  at  home  and  in  Nigeria,  for  their  work  during 
the  past  year. 
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TIN    FIELDS   OF    NORTHERN    NIGERIA.    LIMITED. 
Directors:  S.  K.  Bastard  [Chairman).   K 
House,  New  Broad  Street,  London,  EC. 2 

N    Best,  C.  G.  Lush       Secretary:  A.J    Culley.     Office:  Friars 
Formed  1909.      Capital  issued  :  ;f  70,007  in  shares  of  £l  each. 

Business  :  Operates  alluvial  tin  properties  in  Northern  Nigeria 

The  fifth  ordinary  general  meeting  of  the  Tin  Fields 
of  Northern  Nigeria,  Ltd  ,  was  held  on  December  12 
at  Friars  House,  New  Broad  Street,  London,  E.C., 
Mr.  Segar  R.  Bastard  (Chairman  of  the  company) 
presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  March  31  last,  said 
that  the  company  was  in  a  far  better  position  than  it 
had  ever  been  in  before.  It  seemed  most  extraordinary 
that  they  should  find  themselves  possessed  at  this 
peiiod  of  what  had  proved  to  be,  after  careful  pros- 
pection  of  only  a  small  portion  of  it,  a  property  with  a 
life  of  nearly  twenty  years,  taking  the  previous  ratio 
of  tin-winning.  That  in  itself  was  most  highly  satis- 

factory, but  there  were  also  tremendous  possibilities  in 
their  Lower  Fedderi  area.  That  was  the  one  that  ap 
pealed  to  their  engineers  most  of  all,  as  in  addition  to 
the  other  runs  of  tin  that  had  been  found  in  Fedderi, 
there  were  the  greatest  probabilities  of  finding  entirely 
fresh  runs  of  tin  on  Jarawa.  How  far  they  extended 
down  was  not  known,  but  they  would  have  gathered 

from  Mr.  Hannam's  report  that  there  were  in  this 
property  various  small  creeks  that  ran  into  it  from  the 
hills  :  some  of  them  were  tin-bearing  and  some  were 
not,  but  those  that  were  tin-bearing  would  in  all  prob- 

ability have  enriched  the  flats  at  the  mouths  of  these 

creeks  Shareholders  heard  him  on  previous  occasions 
express  the  opinion  (given  him  by  the  engineers  who 
had  been  working  on  the  property)  that  it  was  of  no 
use,  and  would  have  to  be  abandoned  in  six  months  or 
so,  but  he  must  say  that  his  co-director,  Mr.  Best,  had 
always  been  firmly  of  the  contrary  opinion.  Mr.  Best 
was  a  m.an  of  very  solid  convictions,  and  in  this  case 
his  convictions  had  been  borne  out.  He  had  always 
said  that  nothing  could  stop  tin  being  in  the  valley  of 
this  basin  of  the  Lower  Fedderi.  That  was  a  very 
satisfactory  state  of  things.  The  cash  position  was 
also  very  satisfactory.  They  could  have  paid  a  divi- 

dend in  respect  to  the  year  under  review,  but  they  had 
had  to  bear  in  mind  the  fact,  first  of  all,  that  they  had 
a  very  big  property.  In  respect  to  that,  Mr.  Hannam 
said  in  his  report  that  apart  from  any  new  pipeline — 
and  that  was  not  immediately  required — a  total  ex- 

penditure of  £iOO  would  cover  all  the  requirements 
they  could  foresee  at  the  present  moment.  In  these 
circumstances,  they  were  well  justified  in  proposing  an 
interim  dividend  of  5%,  less  income  tax,  for  the  cur- 

rent year.  He  had  taken  the  opinion  of  a  first-class 
expert,  and  was  satisfied  that  the  company  was  not 
liable  for  excess  profits  duty 

Mr.  F.  N.  Best  seconded  the  resolution,  which  was 
carried  unanimously. 

NARAGUTa  (NIGERIA)  TIN   MINES,   LIMITED. 
Directors:   F.  N.  Best  (Chairman),  John  Waddington,  Sir  E.  A.  Speed.      General  Manager  in  Nigeria: 

F.  O'D.   Bourke.     Consulting   Engineer:  C.  G.   Lush.     Secretary:  A.  J.  Culley.      Office:  Friars  House, 
New  Broad  Street,   London,   EC. 2.     Formed  1910.     Capital :  /l75,obo 

Business  :  Operates  alluvial  tin  properties  in  Northern  Nigeria. 

Theeighth  ordinary  general  meeting  of  the  Naraguta       suicidal  policy,  and  it  was,  he  regretted  to  say,  not  an 
(Nigeria)  Tin  Mines,  Ltd.,  was  held  on  December  30. 
at  Winchester  House.  London,  EC,  Mr.  Frank  N. 
Best  (Chairman  of  the  company)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  March  31,  1918,  said 
that  the  extra  heavy  costs  were  largely  due  to  the  war, 
as  explained  at  their  last  meeting.  This  was  now 
happily  over  and  they  must  turn  their  attention  to 
bringmg  costs  back  to  as  near  as  possible  the  pre-war 
standard.  Insurance,  which  had  been  quite  a  large 
item  during  the  last  few  years,  would,  of  course,  drop 
to  the  normal.  There  were  other  increased  charges, 
such  as  travelling,  cost  of  native  labour,  and  the  in- 

creased cost  of  freight  and  passages,  which  were  more 
difhciilt  problems,  and  some  considerable  time  must 
elapse  before  they  could  be  brought  down.  There  was, 
however,  one  question  which  might  be  in  the  minds  of 
some  shareholders,  and  that  was,  considering  the  high 
price  of  tin.  why  an  eflort  was  not  made  to  increase 
the  output.  With  the  shortage  of  .vhite  staff  and  na 
live  labour,  this  could  only  have  been  done  by  paying 
high  prices  for  tribute  labour  and  picking  the  eyes  out 
of  the  property,  which  would  have  meant  absolute 
ruin  to  the  property  as  a  mine,  and  would  have  brought 
them  face  to  face  with  the  prospect  of  liq.iidation  as 
soon  as  the  price  of  tin  fell  to  anything  like  us  normal 
le\el       Some  mines  were,   no  doubt,   adopting   that 

unnatural  consequence  of  the  policy  of  the  Colonial 
Administration  which  was  endangering  the  healthy 
growth  of  a  huge  industry  by  refusal  of  a  little  sym- 

pathetic treatment,  and  sacrificing  a  large  potential 
revenue  for  the  sake  of  a  really  insignificant  present 
gain.  They  would  doubtless  remember  a  few  years 
ago  their  general  manager  reported  that,  in  his  opinion, 
the  Naraguta  property  was  a  fairly  low-grade  proposi- 

tion, but  if  worked  in  a  miner-like  way  they  had 
twenty  years'  life  before  them,  and  he  recommended 
a  policy  which  was  endorsed  by  the  board.  They 
proposed  to  continue  on  those  lines  wliich  he  had  no 
hesitation  in  saying  would  ensure  a  life  of  at  least 
twenty  years,  and  he  felt  confident,  when  they  came  to 
have  a  lull  knowledge  of  their  property,  it  would  be  a 
great  deal  longer.  The  general  manager,  in  his  letter 
covering  his  annual  reports,  made  the  following  re- 

marks, which  were  very  interesting  :  "  Much  ground 
has  been  worked,  but  the  portions  considered  useless 
at  one  time  have  been  proved  to  contain  useful  values. 
The  areas  are  on  the  whole  low-grade,  and  every  effort 
lequires  to  be  given  to  increasing  the  yardage  of  ground 
mined,  especially  in  regard  to  the  deep  ground.  More 
pipes  will  be  necessary,  but  not  for  probably  two  or 
three  years  perhaps  more.  If,  however,  they  were 
available  at  the  moment  they  could  be  used  to  advan- 

tage "     It  was  evident  from  these  remarks  that  their 
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best  policy  to  counteract  any  increased  cost  of  native 
labour  or  possible  fall  in  the  price  of  the  metal  was  to 
produce  more  tin  by  sending  out  extra  pipes  so  as  to 
utilize  to  the  utmost  the  water  power  during  the  wet 
season,  as  that  was  the  cheaper  method  of  producing 
tin. 
They  could  hardly  do  otherwise  than  continue  to 

work  on  these  lines,  which  he  thought  was  the  only 
sound  policy  for  a  good  commercial  enterprise,  and  as 
long  as  the  present  abnormal  prices  were  ruling  good 
prohts  would  certainly  be  made,  but  if  the  present  form 
of  Government  admmistration  was  allowed  to  go  on, 
he  foresaw  grave  danger  to  the  mdustry  as  soon  as  the 
price  of  the  metal  again  became  normal.  He  was  one 
of  many  who  firmly  believed  that,  given  proper  ad- 

ministration, the  tin  industry  of  Northern  Nigeria 
would  last  very  many  years  and  bring  an  enormous 
revenue  to  the  country,  but  he  entertained  no  doubt 
that  the  industry  would  be  gravely  imperilled,  if  not 
actually  destroyed,  by  a  continuation  of  the  thought 
less  policy  of  the  present  Administration,  ana  some  of 
the  miners — the  former  by  seeking  to  increase  the 
revenue  during  their  term  of  office  and  the  latter  by 
picking  the  eyes  out  of  their  properties,  both  of  them 
taking  no  heed  for  the  future  or  for  those  who  might 
come  after  them.  The  two  great  mistakes  instituted 
by  the  present  legislation  were  :  (1)  tributing  ;  (2)  the 
granting  of  mining  rights.  Tributing.  because  it  dis- 

located and  was  steadily  increasing  the  cost  of  native 
labour,  which  everv  manager  knew  could  not   appre- 

ciably be  brought  down  again.  The  granting  of  mining 
rights,  because  it  dislocated  the  white  staff  of  the  min- 

ing companies,  some  of  whom,  after  having  been 
tramed  at  the  expense  of  a  company,  left  at  the  end  of 
their  agreement,  sometimes  before,  and  took  up  a 
mining  right  on  their  own  ;  then,  by  giving  higher 
wages,  enticed  away  the  better-class  labour  from  their 
old  companies  and  other  companies  surrounding  them. 
Mr  John  Waddington  seconded  the  motion,  and  it 

was  carried  unanimously. 

The  Chairman  proposed  the  resolution  that  the  ap- 
pointment of  Sir  E.  A.  Speed  as  a  director  of  the  com- 

pany be  confirmed.  Sir  E.  .\  Speed's  many  years' 
experience  in  Nigeria  as  Chief  Justice,  and  his  know- 

ledge of  the  claims  put  forward  by  the  mining  com- 
panies for  more  sympathetic  treatment,  would  enable 

him  in  time  to  bring  about  a  better  understanding  be- 
tween the  mining  interests  and  the  Administration. 

The  Chairman  added  that  he  was  not  satisfied  with 
the  fact  that  they  were  so  long  in  getting  their  accounts 
out.  This  year  they  had  suffered  very  considerably 
from  influenza  in  the  City  of  London,  which  had  re- 

duced available  labour  at  the  command  of  the  auditors. 
They  had  also  suffered  very  heavily  in  Nigeria,  (hough, 
fortunately,  they  had  not  had  any  deaths  among  the 
white  staff,  although  they  had  a  very  heavy  death-roll 
among  the  native  staff  in  Nigeria  which  reduced  the 
output  for  a  few  months. 

Mr.  Waddington  seconded  the  motion,  and  it  was 
carried  unanimously. 

SOUTH    BUKERU    (NIGERIA)    TIN    CO.,  LTD. 
Directors  :  S.  R.   Bastard  {Chairntan),  John  Waddin 
Lush.     Secretary  :  V    S     Fitzer.      Office:    Blomfield 

issued  : 

Business  :  Operates  alluvial  ti 

The  annual  general  meeting  of  the  South  Bukeru 
(Nigeria)  Tin  Company,  Ltd.,  was  held  on  December 
19,  at  Winchester  House,  London,  E.C.,  Mr.  S  R. 

Bastard  (Chairman  of  the  company)  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts,  said  that  the  output  of  black  tin  was 
somewhat  less  than  in  1917,  due  to  the  fact  that  they 
had  not  had  this  year  a  rich  pocket  of  tin  such  as  they 
had  the  previous  year.  After  deducting  the  interim 
dividend  of  5%  paid  in  August,  there  was  a  balance  to 
credit  of  profit  and  loss  of  ̂ 13,553.  He  had  received 
letters  from  shareholders  suggesting  that  the  position 

justified  further  dividends.  The  directors  were  them- 
selves quite  anxious  to  do  this,  but.  taking  everything 

into  consideration,  they  had  decided  that  the  utmost 
they  could  do  was  to  pay  5%.  They  were  spending  a 
considerable  sum  in  developing  the  property  to  enable 
it  to  be  worked  economically,  and  on  a  larger  scale. 
Complaint  had  also  been  made  about  their  setting  aside 
£4.000  for  excess  profits  and  income  tax,  part  of  which 
would  only  be  wanted  in  the  coming  year.  At  the 
present  moment  they  were  developing  the  property, 
and  it  might  be  that  they  would  not  produce  the  amount 
of  tin  they  otherwise  would  have  done,  and  it  was 
for  this  reason  they  considered  it  perfectly  wise  to  keep 
that  amount  of  cash  in  hand.  Their  properties  were 
large,  considerably  over  1.600  acre^.  and  ha\'ing  visit- 

gton,   W.   A.   Luning.     Consulting  Engineer  :  C.  G, 
House,   London.     E.C.2.      Formed  1910       Capital 

;f  4-4, 807. 
n  ground  in  Northern  Nigeria, 

ed  the  property  himself,  and  heard  what  their  engineers 
had  to  say  about  it.  he  believed  they  had  in  it  a  very 
large  amount  of  payable  ground,  proportionately  more 
than  any  other  property  he  had  seen  in  Nigeria.  In 
fact,  he  was  satisfied  that  they  had  a  very  valuable 
property  indeed,  and  if  they  took  it  at  the  value  placed 
in  the  balance  sheet  of  /36.000,  he  felt  that  it  was 
most  moderately  estimated,  and  that  anyone  who  knew 
what  it  was  would  be  willing  to  give  a  much  higher  sum 
for  it.  They  had  in  Mr.  Hueston,  their  consulting 
engineer  in  Nigeria,  a  man  with  very  close  knowledge 
of  tin  properties  there,  and  under  his  advice  there  was 
no  doubt  that  it  would  be  properly  managed  and  de- 

veloped. As  the  price  of  tin  had  fallen  their  output 
would  have  to  be  increased,  but  he  looked  forward  to 
the  future  with  confidence. 

Mr.  W.  A.  Luning,  in  seconding  the  resolution,  ex- 
pressed satisfaction  that  they  had  been  able  to  start  a 

reserve  fund,  on  his  suggestion,  and  he  hoped  that  in 
future  a  portion  of  their  profits  would  be  added  to  it. 
He  hoped  himself  soon  to  go  out  to  Nigeria  in  order 
to  make  himself  acquainted  with  the  property.  He 
was  not  a  mining  expert,  but  a  business  man,  and  very 
often  a  business  man  could  see  things  better  than  a 
mining  engineer. 

The  resolution  was  carried  unanimously. 
Mr.  S.  R    Bastard  was  re  elected  a  director,   Mr. 

W.  A.  Luning's  appointment  to  the  board  was  con- 
firmed,  and   Messrs.   W.   Arthur  Addinseil   and  Co. 

were  reappointed  auditors 
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KEFFl   TIN   COMPANY,    LIMITED. 
Directors  :  G.  T.  Broadbridge  (Chairman  and   Manatiui!<   Director),  M.  H.  D.  Beresford,  C.  Wallingtoi 
Secretary:  A.  H.  Dwight.      Office:  32.  Sackville  Street,  London.  W.l.     Formed  1912      Cajyital :  ;f50,00( 

Business  :  Works  an  alluvial  tin  property  in  Northern  Nigeria. 

The  ordinary  general  meeting  of  the  Kelli  Tin  Com- 
pany. Ltd.,  was  held  on  December  18  at  Winchester 

House.  London,  E.C.,  Mr.  G.  T.  Broadbridge  (Chair- 
man and  managing  director)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
for  the  year  ended  June  30  last,  said  that  the  output 
had  amounted  to  160  tons  of  tin.  of  a  gross  value  of 
/37,175,  so  that  the  year  had  been  the  most  success- 

ful the  company  had  had  during  its  exislence.  After 
deducting  the  cost  of  production,  including  freight, 
insurance,  royalties,  &c.,  there  remained  a  profit  on 
trading  account  of  /17,906.  From  this  sum  must  be 
deducted  the  items  standing  to  the  debit  in  profit  and 
loss  account,  leaving  ̂ 16.399  to  be  dealt  with,  and  it 
was  proposed  to  appropriate  this  in  the  following 

manner  ;  In  the  payment  of  the  company's  6rst  divi- 
dend of  12i%,  absorbing  /6,250,  less  tax,  writing  off 

the  loss  on  previous  accounts,  ̂ 7,199,  writing  off 
prospecting  and  development  account  /1. 000.  and 
carrying  forward  a  balance  of  ;f  1.147.  Krom  the  re- 

sults which  the  company  had  shown  it  would  be  quite 
evident  that  in  the  properties  which  the  company  pos- 

sessed, particularly  the  Amari,  it  had  possession  of 
important  areas.  The  Amari  property  was  a  lease  e.\- 
tending  over  115  acres,  from  which  the  main  output 
was  ot)tained.  A  similar  deposit  was  located  in  another 
part  of  the  property  a  few  months  ago,  and  in  conse- 

quence an  additional  lease  was  applied  for  to  cover  the 
extensions  of  this  deposit  beyond  their  boundary.  The 
exact  area  of  this  additional  lease  would  presumably 

be  about  the  same  as  the  Amari  itself.  In  addition  i 
this,  they  held  another  lease  of  33  acres  at  Randa, 
few  miles  away  from  Amari,  and  two  mining  right 
one  of  them  covering  one  mile  of  stream  on  the  Amb 
creek  in  the  immediate  \'icinity.  In  addition  to  th 
ground  from  which  their  output  was  being  obtainec 
there  was  a  reserve  of  ore  of  a  different  charactei 
which  would  be  dealt  with  at  a  later  stage,  when  cei 
lain  crushing  plant  which  Mr.  Thomas  required  wa 
installed.  The  average  value  of  this  particular  or 
was  about  40  lb.  black  tin  to  the  ton.  There  was  a 
estimated  tonnage  of  this  ore  at  present  of  about  16.00 
tons.  Mr.  Thomas  stated  that  considerable  groun 
still  remained  to  be  explored,  especially  between  th 
new  and  main  sections,  which  would  be  carried  ou 
while  the  dry  season  was  on.  A  good  native  camp  ha 
been  erected  on  the  property,  and  this,  together  wit! 

a  native  traders'  market  also  installed  there,  had  bee 
the  means  of  securing  and  keeping  a  good  labour  sup 

ply. 

With  regard  to  the  policy  of  the  board,  more  particu 
larly  with  regard  to  the  future,  he  would  say  at  one 
that  it  was  their  intention  to  pursue  a  progressive,  am 
vigorously  progressive,  policy.  It  was  important,  ii 
his  opinion,  in  the  case  of  alluvial  properties,  to  ac 
quire  from  time  to  time  other  alluvial  areas,  and  thu: 
be  able  to  increase  the  output  as  well  as  prolong  thi 

company's  life. Mr.  Charles  Wallington  seconded  the  motion,  whicl 
was  carried  unanimously. 

CAPE  COPPER  COMPANY,   LIMITED. 
Directors  :  T.  Blair  Reynolds  (Chairman),  J.  E.  Champney,  John  Taylor,  J.  M.  V.  Money-Kent,  M.  Paisant 

C.  Cahen  d'Anvers.  Secretary  :  V.  ].  ¥ta.n\!.%.  O^ce ;  9,  Queen  Street  Place.  London.  E.G. 4.  Formed 
1863,  reconstructed  1888.     Capital  issued:  ;f90.000  in  preference  shares,  and  /720,000  ordinary  shares,  botl in  shares  of  £2  each . 

Business  :  Works  copper  mines  in  the  Cape  Province,  South  Africa  ;  has  developed  a  copper  deposit  in  India 
The  thirty-first  ordinary  general  meeting  of  the  Cape      of  the  profit  and  loss  account  was  a  credit  balance  ol 

Copper  Company,  Ltd..  was  held  on  December  18,  at 
9.  Queen  Street  Place,  London,  E.G.,  Mr  T.  Blair 
Reynolds  (the  Chairman)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  August  31  last,  said 
that  owing  to  lack  of  coke  the  smelter  at  the  mine  ran 
for  only  170  days,  with  a  consequent  reduction  in  out- 

put of  more  than  half  compared  with  that  of  the  pre- 
vious year.  The  great  falling  off  in  their  returns  for 

copper  ore  and  metal  from  /  317. 142  in  the  previous 
year  to  /87.32»  was  primarily  due  to  this  largely  re 
duced  output.  There  was  a  net  decrease  on  the  items 
comprising  mining  costs  and  freight  of  ;f20,354.  and 
very  slight  setoff  against  the  large  reduction  in  the  re- 

turns. Another  adverse  feature  in  the  year's  working 
was  the  serious  increase  of  working  costs  at  the  Briton 
Ferry  smelting  works,  in  South  Wales,  where  contin- 

ual additions  to  the  rates  of  wages  had,  together  with 
advanced  cost  of  material,  caused  the  operations  to  be 
carried  on  at  a  loss.  Foreseeing  the  consequences  of  a 
reduced  output,  the  directors  a  year  ago  considerably 
increased  the  amount  carried  forward.    The  net  result 

£6.912.  out  of  which  they  were  paying  the  preference 
dividend  for  the  latter  half  of  the  year.  Their  old 
mines  in  the  Cape  Province  were  not  likely  to  be 
worked  out  for  a  few  years  yet.  It  was,  however,  tc 
the  Rakha  Hills  mines  in  India  that  they  must  a( 
present  look  for  the  renewal  of  the  prosperity  of  the 
company.  They  had  at  this  property  already  pro- 

duced a. small  quantity  of  blister  copper  assaying  99'8%, 
and  it  would  only  be  a  few  weeks  before  the  complete 
plant  for  producing  refined  copper  would  be  ready  to 
work.  The  reserves  had  been  somewhat  increased 
during  the  year,  and  now  stood  at  about  450,000  tons, 
averaging  3  69%  copper.  Certain  prospecting  work 
had  been  done  some  miles  from  Rakha  which  might 
have  an  important  bearing  on  the  future  of  their  Indian 
enterprise.  At  a  depth  of  80  ft,  a  lode  had  been  cut 
which  was  similar  in  width  and  value  to  that  at  Rakha. 
It  was  the  intention  of  the  board  to  carry  on  investi- 

gations of  the  mineral  belt  which  ran  through  the  pros- 
pecting area,  as  the  discovery  mentioned  opened  up large  possibilities. 

Mr,  J.  E    Champney  seconded  the  motion,  which 
was  carried  unanimously. 
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MIDDLEBURG  STEAM   COAL  &  COKE  CO.,  LTD. 
Directors  :  Alan  Cadell  {Chairman).  Alfred  T.  Macer  (Managing  Director),  Edward  Bedford,  W.  E    Martin. 
Secretary:  E.  J.   Townsend.      Office:  52,  Queen  Victoria  Street,  London.  E.G.      Formed   1906.      Capital 

issued  :  i^6+,S99  in  preference  shares  and  jf99,888  in  ordinary  shares,  both  of  £l  ;   Debentures  :   ,f  14,250. 
Business  :  Operates  a  coal  mine  in  the  Transvaal. 

The  thirteenth  ordinary  general  meeting  of  the  Mid- 
dleburg  Steam  Coal  and  Coke  Company,  Ltd.,  was 
held  on  December  16  at  the  London  Chamber  of  Com- 

merce, Oxford  Court,  Cannon  Street,  London,   E.C., 
Mr.  Alan  Cadell  (the  Chairman)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts,  said  that  the  trading  profit  showed  the 
very  serious  diminution  of  ;^5,000.  This  loss  of  profit 
occurred  entirely  in  the  second  half  of  the  year.  The 
floods  in  January  swamped  the  mine  and  also  stopped 
the  output,  and  they  were  for  some  months  engaged 
in  pumping  a  large  body  of  water  out  of  the  colliery. 
There  was  no  record  of  such  an  abnormal  rainfall,  and 
it  was  to  be  hoped  that  it  would  not  recur.  The 
working  costs  were  also  largely  increased  by  the  rise 
in  wages  and  materials,  which  was  not  compensated 
for  by  a  corresponding  rise  in  the  price  of  coal.  The 
members  of  the  Transvaal  Coal  Owners'  Association 
could  not  be  accused  of  profiteering.  Last  year  their 
coal  realized  approximately  6d.  per  ton  only  above  the 
price  for  the  year  to  June,  1914,  while  the  costs  per 
ton  showed  an  increase  of  Is.  3d.  to  Is.  4d.  per  ton. 

.■\fter  paying  debenture  interest,  preference  dividend, 
and  an  interim  dividend  of  3^%  they  had  /7,428  left, 
out  of  which  they  proposed  to  pay  a  final  dividend  of 
3i%.  which  would  leave  £4,lS'i  to  carry  forward. 
While  the  year  had  in  many  respects  been  a  disap- 

pointing one,  the  causes  were  not  under  their  control, 
and  they  trusted  that  the  current  year  would  lead  to 
more  normal  times.  Unfortunately,  the  influenza  epi- 

demic in  October  affected  the  collieries  most  seriously. 
At  their  colliery  90%  of  the  natives  and  practically  the 
whole  of  the  European  staff  were  down  with  it.  and 
there  were  some  25  deaths,  including,  he  grieved  to 
say,  the  wife  of  their  general  manager,  Mr.  E.  M. 
Goodwin,  who  had  devoted  herself  to  the  work  of 
nursing  the  sick. 

The  output  for  November  of  23,481  tons  was  almost 
normal,  and  they  trusted  that  with  peace  they  were  at 
the  end  of  their  trouble. 

Mr.  Alfred  T.  Macer,  the  Managing  Director,  in 
seconding  the  resolution,  said  that,  with  regard  to  the 
question  of  the  small  price  of  the  coal,  this  was  rather 
a  sore  point  in  the  Transvaal.  The  internal  coal  trade 
was  looked  upon  as  a  source  of  profiteering,  but  they 
would  see  from  the  price  realized  for  their  coal — 5s. 
2d.  per  ton — that  there  was  certainlv  no  profiteering 
so  far  as  the  mines  in  the  Transvaal  Coal  Owners' 
Association  were  concerned,  and  they  output  90°o  of 
the  coal.  The  only  chance  of  making  a  higher  price 
was  with  regard  to  the  comparatively  small  proportion 
of  the  trade  which  dealt  with  export  coal.  The  trade 
was  a  healthy  one,  and  was  increasing  yearly,  but  even 
now  it  was  only  13%  of  the  total  output  of  the  Trans- 

vaal collieries.  In  Durban  the  price  was  something 
like  3s.  per  ton  more  than  the  pre  war  price.  That 
was  owing  to  the  fact  that  the  Xat,T.l  trade  was  as  to 
over  50%  an  export  trade.  Natal  '.as  in  the  fortunate 
position  of  having  its  own  port,  Durban  ;  the  Trans- 

vaal had  the  use  of  perhaps  one  of  the  finest  ports  in 
the  world,  but  unfortunately  it  was  a  Portuguese  port, 
and  there  were  considerable  difiiculties  in  working  a 

trade  to  the  best  advantage  through  a  foreign  port. 
The  general  effect  of  war  upon  the  coal  trade  there 
had  been  not  to  put  up  the  price,  and  he  was  rather 
surprised  that  these  coal  resources  of  the  Empire  had 
not  been  taken  fuller  advantage  of  in  time  of  war. 
They  had  been  taken  very  little  advantage  of,  no  ad- 

vantage of  at  all  for  munition  purposes  ;  and  practi- 
cally the  by-products  of  the  collieries  had  been  neglec- 
ted. In  peace  times  they  should  have  the  advantage 

that  these  coal  resources  were  there,  and  although  he, 
for  one,  did  not  anticipate  or  expect  or  hope  that  a 
higher  price  would  be  charged  for  coal  internally,  he 
did  expect  that  a  higher  price  would  be  obtained  for 
foreign  coal,  and  certainly  the  coal  should  be  used  far 
more  economically  in  South  Africa  itself.  A  large  pro- 

portion of  the  small  coal  had  not  been  utilized  at  all. 
It  was  dumped  on  the  collieries.  He  believed  they 
had  something  like  500,000  tons  of  small  coal  dumped 
at  their  colliery  alone,  and  within  3  or  4  miles  of  the 
big  centre,  Witbank,  there  were  5.000,000  or  6.000,000 
tons  of  small  coal  dumped  which  contained  volatile 
products  equal  to  30  to  35  gallons  per  ton.  If  a  cen- 

tral plant  were  put  down  at  Witbank,  as  he  had  advo- 
cated for  years  past,  it  could  treat  the  whole  of  this 

small  coal  that  was  dumped  now  and  the  small  coal 
that  was  made,  and  the  profits  of  the  collieries  ought 
to  be  increased  by  at  least  50%  from  the  same  output 
of  coal  as  was  obtained  at  the  present  day.  A  com- 

bined plant  was  an  essential  thing  for  a  treatment 
plant  of  this  kind,  because  they  had  not  only  to  deal 
with  the  volatile  products,  but  they  had  also  to  deal  with 
sulphate  of  ammonia,  which ,  in  an  agricultural  country, 
was  of  the  very  greatest  value,  and  was  now  being 
entirely  wasted.  Resubmitted  that  this  was  a  ques- 

tion that  the  Union  Government  of  South  .\frica  ought 
to  take  up  seriously,  either  by  advancing  through  a 
central  company  money  at  alow  rate  of  interest  to  put 
up  a  big  plant  capable  of  dealing  with,  say,  100.000 
tons  a  month,  or  in  some  way  by  assisting  the  collier- 

ies, or  even  by  taking  over  the  dumps  themselves  and 
making  it  a  Government  scheme  to  deal  with  these  re- 

sources, which  were  only  one  of  the  great  resources  of 
the  Union  of  South  Africa.  He  thought  there  was 
no  other  question  that  pressed  at  the  moment.  He 
would  not  attempt  to  prophesy  as  to  the  future.  He 
did  not  think  that  for  the  current  year  they  would  in- 

crease the  dividend,  as  they  had  suffered  very  severely 
by  the  influenza  epidemic  ;  but  he  did  think  that  in 
future  years,  with  peace  and  a  normal  trade,  they 
would  certainly  place  the  company  on  a  12j%  divi- 

dend-paying basis,  and  he  hoped  that  next  year  would 
see  that  level  reached. 

The  resolution  was  put  to  the  meeting,  and  unani- 
mously adopted. 

Mr.  Macer  proposed  a  vote  of  thanks  to  Mr.  Lathom, 
the  business  manager,  to  the  general  manager  and  to 
the  staff,  and  that  a  grant  of  100  guineas  be  made  to 
Mr.  Lathom. 

A  resolution  in  these  terms  was  unanimously  adopt- 
ed, and  a  vote  of  thanks  to  the  Chairman,  the  man- 

aging director,  and  the  other  members  of  the  board 
concluded  the  proceedings. 
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AFRICAN   &   EUROPEAN    INVESTMENT  CO.,    LIMITED. 
Directors:   Isaacl^wis  [Cliiiinnuit).  l.eort^e   Falcke.   Louis   Marks.    Samuel    Marks,    Julius    Weil.      London 
Board  :  J.  B.  Hilliard,  H.  D.  Lewis,  C.  F.  Kowsell      Secretary  :   K.  W.  Tovvnsend.     Office  :  Le\vis&  Marks 
Building,  Johannesburg.     London  Manager  and  Secretary:  A.D.Owen      London  Office  :  34,  Bishopsgate. 

Formed  1904.     Capital  issued:  £L168.346. 
Business  :  The  financing  and  development  of  land,  mines,  etc.,  in  the  Transvaal  and  Rhodesia. 

The   fourteenth   ordinary  general    meetiilg   of    the       forming  an  organization  for  directing  emigration   to 
South  Africa  on  right  lines,  and  it  was  hoped  that  this 
organization  would  be  one  which  would  receive  the 
support  not  only  of  an  individual  landowning  com- 

pany, but  of  all  the  landowning  companies  who 
had  large  interests  in  South  Africa.  An  interesting 
development  had  been  the  remarkable  increase  in 
the  industrial  development  of  South  Africa.  The 
Union  Steel  Corporation  had  been  largely  respon- 

sible for  supplying  to  the  railways  and  the  mines 
their  requirements  of  steel  products  during  the  war, 
and  they  had  already  established  in  South  Africa  two 
blast-furnaces  for  the  production  of  pig  iron,  one  of 
which  was  situated  on  the  Vereeniging  Estates.  The 

company  had  also  very  considerable  interests  in  min- 
ing in  various  parts  of  South  Africa,  and  no  doubt  the 

great  possibilities  of  the  East  Rand  Mining  Estates,  in 
which  theyownedaboutSO.OOOshares,  were  well  known. 
In  Rhodesia  they  had  a  large  holding  in  the  Rhodesia 
Gold  Mining  and  Investment  Company,  whose  principal 
assets  consisted  of  large  holdings  in  the  Lonely  Reef, 
Cam  and  Motor,  Sabi  Gold  Mining  and  other  valuable 
mining  assets  ;  while  in  the  Lonely  Reef  itself  they 
owned  nearly  10,000  shares 

Mr.  ].  B.  Hilliard  seconded  the  motion,  which  was 
carried. 

African  and  European  Investment  Company,  Ltd., 
was  held  on  December  31,  at  Threadneedle  House, 

London,  EC  Mr.  C.  F.  Rowsell  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts  for  the  year  ended  June,  191S.  said  that 

they  had  received  by  way  of  dividends,  debenture  in- 
terest and  sundry  profits  /10,892.  9s.  3d.,  as  against 

^7,040.  7s.  5d.  last  year.  Rentals  and  farm  revenue 
amounted  to  ;fl2, 997. 12s.  ld.,asagainst/ll,759.4s.6d. 
The  total  receipts  for  the  year  amounted  to  /23.S90 
Is.  4d.,  against /19,942.  10s.  3d.  The  administration 
expenses  amounted  to  /5,25S.  18s.  6d.,  as  against 
/4,225.  14s.  8d.  The  result  of  the  year  was  that  they 
carried  forward  a  profit  to  the  balance  sheet  of  /9,235 
Us.  lOd.,  as  against  the  profit  last  year  of  /l,202 
16s.  8d.  This  was  a  very  satisfactory  improvement 
in  the  condition  of  their  assets.-  His  colleagues,  Mr. 
Isaac  Lewis  and  Mr.  Marks,  who  were  second  to  none 
in  their  knowledge  of  South  Africa  and  its  land,  were 

still  of  opinion  that  land  values  would  rise  very  sub- 
stantially. Nevertheless,  a  programme  was  being  con- 

sidered to  commence  selling  their  land  on  terms  which 
were  likely  to  be  satisfactory  both  to  the  company  and 
to  farmers      .\  scheme  was   under  consideration  for 

EAST   RAND    MINING    ESTATES,    LIMITED. 
:  C.  F.  Rowsell  (Chairman),  Isaac  Lewis,  Barnet  Lewis.      Secretary  :  A.  D.  Owen.     Office  : 
Bishopsgate,  London,  E.G.     Formed  1901.     Capital  issued:  ;f 450, 000,  in  £l  shares. 

Business  :  Controls  the  Lewis  &  Marks  mining  interests  in  the  Far  East  Rand. 

The  annual  general  meeting  of  the  East  Rand  Min- 
ing Estates.  I,td.,  was  held  on  December  17,  at  Thread- 

needle  House,  43,  Bishopsgate,  London,  EC,  Mr. 
Charles  F.  Rowsell  (the  Chairman)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  June  30,  gave  an 

account  of  the  company's  interests  in  the  Far  East 
Rand.  They  had  two  farms,  Palmietkuil,  in  which  they 
held  a  five-eighths  interest,  and  Vlakfontein,  where  they 
owned  the  whole  farm,  both  of  which  were  situated  on 
the  reef,  and  in  addition  they  held  253,020  shares  in  the 
Grootvlel  Proprietary  Mines  out  of  an  issued  capital 
of  36 1.650  shares.  On  both  the  farms  Palmietkuil  and 
Grootvlei  the  main  reef  had  been  proved  by  a  series 
of  bore-holes,  but  a  far  more  important  proof  had  now 
been  secured  of  the  value  of  the  deposits  on  these  two 
farms  by  the  development  which  had  occurred  on  the 
surrounding  properties.  To  the  south  of  the  farm 
Grootvlei  was  the  farm  Daggafontein,  belonging  to 
the  Daggafontein  Gold  Mining  Company,  upon  which 
developments  of  a  highly  satisfaciorv  character  had 
been  obtained  ;  on  the  west  there  w.is  the  farm  owned 
by  the  Geduld  Proprietary  Mines,  an.i  on  this  property 
a  very  large  amount  of  development  liad  been  done, 
and  satisfactory  profits  were  being  earned  and  dividends 
paid.  South  of  the  Geduld,  and  still  to  the  west  of 
the  Grootvlei,  there  was  the  lease  granted  to  the  Bar- 
nato  Company,  which  had  now  been  formed  into  a 
company  under   the  name  of  the  New  State  Areas, 

Ltd.  South  of  this  property,  and  again  adjoining 
Grootvlei,  there  was  the  property  of  the  Springs  Mines, 
Ltd.,  and  to  the  west  again  of  the  Springs  Mines,  Ltd., 
the  mining  lease  which  had  been  granted  to  the  Anglo- 
American  Corporation,  Ltd.,  now  known  as  the  West 
Springs,  Ltd.  Of  these  properties  the  following  had 
.ilready  large  blocks  of  ore  developed,  namely:  The 
(.ieduld,  2,200.000  tons  of  ore,  valued  at  75  dwt.,  and 
the  Springs.  2,320,000  tons,  valued  at  9  5  dwt.  ;  and 
these  companies  were  earning  respectively  monthly 

profits  at  the  rate  of  /■22,000  and  /JSOOO.  With  re-, gard  to  the  Farm  Vlakfontein,  there  had  been  consider- 
able activity  in  the  farms  adjoining  this  property,  and 

the  borings  which  had  been  carried  out,  together  with 
the  developments  in  the  Sub-Nigel  Mine,  all  went  to 
prove  that  this  farm  could  also  be  accepted  as  possess- 

ing the  Main  Reef.  The  steps  which  were  taken  by 
the  board  to  prove  the  existence  of  a  payable  coalfield 
on  Grootvlei  were  crowned  with  complete  success,  and 
Mr.  Isaac  Lewis,  who  had  been  in  South  Africa  for 
some  two  years,  had  devoted  himself  to  negotiating  an 
agreement  for  the  immediate  development  of  this  coal 
proposition.  A  company  had  been  formed  called  the 
I-argoColhery  Company,  Ltd.,  vvithacapital  of  1 10,000 
sharesof /I  each  ;  this  company  acquired  coal  interests 
on  the  farms  Grootvlei  and  Palmietkuil.  The  East 
Rand  Mining  Elstates  was  to  receive  the  whole  of  these 
110,000  shares  as  payment  for  these  coal  rights. 

Mr.  Barnet  Lewis  seconded  the  resolution,  which 
was  carried  unanimously. 
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MASHONALAND  CONSOLIDATED   (1912),    LIMITED. 
Directors:  Frank  Johnson   {Chairman),  F.  J     Asbury.   H.   P.   Clemes.    Waller   Hillyer,   \V.   J.    Stephens. 
Manager  in  Rhodesia  :  B.  G.   Derry.      Secretary:  J.   J.    Sneddon.      Office:   Finsbury    Pavement    House. 

London,  E.G. 2.     Formed  \91Z.     Capital  issued  :   ;f  185. 472'in  shares  of  5s.  each. Business  :  Owns  mining  properties  and  mining  rights  in  the  Hartley.  Salisbury,  and  Mazoe  districts,  Rhodesia. 
The  6fth  annual  general  meeting  of  Mashonaland       original  in  its  application,  but  based  upon  an  equitable 

Consolidated  (1912),  Ltd.,  was  held  on  December  31  at 
the  office  of  the  company,  Finsbury  Pavement  House, 
London,  E.G.,  Mr.  H.  P.  Clemes  in  the  chair. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  March  31,  1918,  ex- 

plained the  profit  and  loss  account,  and  reviewed  the 
assets  and  mining  and  land  properties.  He  proceeded 
to  deal  with  the  subject  which  was  the  most  impor- 

tant at  the  present  juncture,  namely,  the  proposal  for 
the  reorganization  of  the  capital  of  the  company  with 
its  attendant  provision  of  fresh  working  capital.  For 

many  years  now  the  company's  operations  had  been 
crippled  for  want  of  funds.  They  had  been  obliged 
to  rely  solely  on  tributing  agreements  for  the  preser- 

vation of  the  claim  areas,  and  had  been  able  to 
give  no  financial  assistance  to  the  tributers.  The 
only  means  of  raising  capital  previously  suggested  to 
the  board  was  by  means  of  the  usual  reconstruction 
scheme,  with  all  its  attendant  expenses  and  hardships 
to  those  shareholders  w  ho  were  unable  to  take  up  their 
proportion  of  the  new  shares  and  pay  the  assessments. 
It  was,  therefore,  needless  to  say  that,  having  gone  very 

fully  into  Mr.  Kennedy's  explanations  of  the  probable 
financial  results  to  be  obtained  from  his  suggestions,, 
the  board  cordially  welcomed  the  scheme  to  be  submit- 

ted to  shareholders  that  day  as  being  one,  not  only 

recognition  of  the  rights  of  those  shareholders  who 
might  for  varying  reasons  be  precluded  from  taking  up 
any  of  the  new  shares.  The  ordinary  shares,  as  ex- 

plained in  the  heads  of  the  scheme,  took  80%  of  the 
profits,  with  priority  as  to  capital  in  the  event  of  liqui- 

dation, while  the  deferred  shares,  which  would  be  held 
solely  by  existing  shareholders,  took  20%  of  all  surplus 
profiis.  The  agreement  with  Mr.  Kennedy  provided  for 
a  minimum  of  /20,000  of  new  working  capital  being 
subscribed,  and  on  this  basis  the  new  cash  capital 
would  represent  over  35%  of  the  issued  ordinary  capi- 

tal. Should  the  total  number  of  new  ordinary  shares 
offered  to  shareholders  be  taken  up,  the  new  cash 
capital  would  amount  to  ;f  74,000,  or  nearly  66%  in 
cash,  out  of  an  issued  ordinary  capital  of  /112,280. 
while  upon  the  option  shares  being  taken  up  the  new 
cash  would  represent  ;f  11 1,283,  or  75%  of  the  total  ordi- 

nary capital  of  slightly  under  £150,000.  Such  astrong 
financial  position  should  assure,  with  careful  andener- 
gertic  management,  the  accumulation  of  substantial 
profits  for  distribution. 

Mr.  Waller  Hillyer  seconded  the  motion,  which 
was  carried  unanimously. 

An  extra-ordinary  general  meeting  was  then  held, 
at  which  resolutions  having  for  their  object  the  reor- 

ganization of  the  company's  capital  were  unanimously 
adopted. 

LUIPAARD'S   VLEI    ESTATE  &   GOLD    MINING  CO.,  LTD. Directors:    A.    Davidson    (Chairman).    W.    Dereham,    F.    H.    Hamilton,    Sir   Leigh    Hoskyns,    E.    Turk 
Secretary:  W.  Smith       Office:  10  &  11  Austin  Friars,  London,  EC. 2.      Formed   1888.      Capital  issued 

£472,012  ;   debentures  £63,945. 
Business  :  Works  a  gold  mine  in  the  western  part  of  the  Rand. 

The  twenty-third  ordinary  general  meeting  of  the       been,  but  for  the  war,  3s.  6d.  per  ton,  or  a  total  of 

Luipaard's  Vlei  Estate  and  Gold  Mining  Company, 
Ltd.,  was  held  on  December  18  at  Winchester  House, 
London,  EG.,  Mr.  Alexander  Davidson  (Chairman  of 

the  company)  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts  for  the  year  ended  June  30  last,  said  that 
the  loss  for  the  year  was  the  first  for  many  years.  This 
was  chiefly  accounted  for  by  the  war  and  the  restricted 
price  obtained  for  gold.  The  increased  working  costs 
were  attributable  to  the  war.  and  the  reduced  gold 
production  was  caused  by  scarcity  of  labour  as  well 
as  largely  to  the  disastrous  floods  in  the  early  months 

of  1918,  which  were  referred  to  in  the  directors'  report. 
As  illustrating  the  results  of  the  changed  conditions 
under  which  they  were  now  working,  he  would  compare 
the  year  under  review  with  the  last  year  before  the 
war,  ended  June  30,  1914,  in  which  they  made  a  profit 
of  £32,250.  In  that  year  they  crushed  204,980  tons 
as  against  246,910  tons  last  year,  but,  notwithstanding 
the  increase  of  tonnage,  the  working  expenses  were 
now  2s.  6d-  per  ton  more.  The  increase  of  ore  crush- 

ed, which  was  by  the  additional  tube-mill  power,  was 
42,000  tons,  equal  to  20"b,  and  would  have  meant  in 
ordinary  times  an  estimated  saving  of  Is.  per  ton,  so 
that  the  total  saving  in  working   costs  should   have 

per  ton. £34.000.  enough  to  pay  a  dividend  of  over  8%.  The 
ore  reserves  in  1914  were  660,365  milling  tons,  averag- 

ing 549  dwt.  per  ton,  30.000  milling  tons,  averaging 
5  50  dwt.  per  ton,  and  14,315  milling  tons,  averaging 
4  70  dwt.  per  ton.  In  1918  they  were  645,034  milling 
tons,  averaging  551  dwt.,  and  48,909  milling  tons, 

averaging  6' 10  dwt.  per  ton.  But  as  99,000  tons  were 
eliminated  this  year,  owing  to  the  raising  of  the  pay 

limit  from  45  dwt.  to  4'8  dwt.  per  ton,  the  total  had 
not  only  been  increased,  but  the  value  also  by  a  not- 

able amount,  although  between  the  two  dates  they  had 
crushed  about  a  million  tons.  Of  intact  reef  claim 
area,  at  the  beginning  of  the  current  year,  they  still 
had  489  claims  on  the  Main  Reef,  547  on  the  South 
Reef,  and  165  on  the  Battery  Reef,  so  that  there  was 
an  ample  future  for  many  years  if  only  conditions 
were  made  even  a  little  more  favourable.  An  en- 

couraging development  had  of  late  taken  place  on  the 
mine.  This  was  the  favourable  exploitation  of  the 
East  Battery  Reef,  which  had  been  retarded  by  the 
terrible  floods  for  several  months  this  year,  but  was 
now  proceeding  smoothly  with  distinctly  satisfactory 
results,  the  ore  being  of  somewhat  higher  grade  than 
in  other  parts  of  the  mine. 

Mr.  F.  H.  Hamilton  seconded  the  resolution,  which 
was  carried  unanimously. 
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CHINESE    ENGINEERING  AND   MINING  CO..   LIMITED. 
Directors:  F.  Cattier.  Cheval:er  E.  de  Wouters.  E.  Francqai.  Edmund  Da\is,  Colonel  H.  A  Mxklem.  Lord 
Soatbboroagb.  \V.  F.  Tamer-  Agent  and  General  Manager  in  China :  Major  Walter  Nathan.  Secretary : 
A.  W.  Berrv-      OfKce  :  22.  Austin  Friars.  London.  EC  2.     Formed  1912.     Capital:  /l.OOO.OOO:  debentores ^■i.oso.ooo. 

Business  .-   Operates  coal  mines  in  Cbib-li.  China. 
The  siztb  annnal  ordinary  genera]  meeting  of  the 

Chinese  Engineering  and  Mining  Company,  Ltd„  was 
held  on  December  19  at  Winchester  Hoose,  London. 
E.C..  Mr.  W.  F.  Turner  presiding. 

The  Secretary  (Mr.  .Alfred  W.  Berry)  baring  read 
the  notice  convening  the  meeting  and  the  report  of  the 
and  i  tors. 

The  Chairman  said  :  The  accounts  for  the  year 
ended  Jane  30  last,  which  we  are  submitting  to  you 
to-day.  show  a  remarkable  increase  of  profit  over  the 
preceding  year  to  }une  30.  1917,  which  in  its  turn  had 
shown  a  substantial  increase  over  the  profit  for  the 
year  to  Jane  30. 1916.  The  profit  shown  in  the  account 
is  ̂ 376.553.  while  the  profit  of  the  preceding  year  was 
/291.562  The  increase  is  due  to  se%-eral  causes. 
First,  there  has  been  a  small  increase  in  the  total 
sales  of  coal,  which  amounted  to  very  little  short  of 

3.000.000  tons,  the  exact  figure  being  '2.996.66S  tons. 
Next,  owing  to  \'arious  causes,  there  has  been  an  in- 

crease in  the  profit  per  ton.  and  finally,  as  is  pointed 

out  in  the  directors'  report,  the  profits  have  again  been 
materially  increased  by  the  rise  in  the  rates  of  ex- 

change, which  continued  tbroaghoui  the  year.  .A 
similar  statement  was  made  in  the  report  for  the  pre- 

ceding year,  but  in  order  that  there  may  be  no  mis- 
apprehension in  the  minds  of  shareholders,  we  deem 

it  necessary  to  go  into  this  part  of  the  sabjsct  in  some 
detail.  The  rate  of  exchange  a;  which  our  share  of 
the  profits  of  the  Kailan  Mining  .administration  for 
the  year  ended  June  30.  1916.  figjred  in  our  profit  and 
loss  account  was  Is.  U^^d  per  dollar.  The  rate  last 
year  at  Jane  30.  1917.  was  2s.  5id.  per  dollar,  while 
the  rate  this  year  is  3s.  2id.  per  dollar.  The  signifi- 

cance of  these  figures  cannot  escape  you.  The  effect 
of  the  nse  of  the  rate  of  exchange  is  that  onr  share  of 
the  profit  of  the  Kailan  Mining  .administration,  which 
is  }3. 239. 397.  has  produced  about  /120,000  more  in 
sterling  than  it  would  have  done  at  the  rate  which 
figured  in  the  accounts  of  the  preceding  year.  Yoa 
can  make  your  own  calculation  as  to  what  the  effect 
would  be  if  onr  profit  for  the  year  bad  bad  to  be  taken 
into  the  accounts  at  the  rate  of  Is.  ll^d.,  which  I 
have  given  you  for  the  year  ended  June  30,  1916,  a 
figure  which  from  oar  experience  may  be  taken  as 
about  the  normal  one.  .\fter  add  ng  interest  in  China, 
lei5  ̂ :ne  ;r.ii:ng  expenses,  the  rront  brought  to  the 
credit  e:  the  account  is  /S+e.i-i  Interest,  ̂ 37.049. 

shows  a  '.i7ie  iticrease  over  the  preceding  year,  owing 
to  the  rapid  accumulation  of  funds,   which  yoa  will 
fi-i n  the  balance  : 
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voted  a  sum  of  ̂ i.OOO  to  :  i  Cross  So- 
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Fond.     It  is  pleasant  to  know  that  these  demands. 

you  on  t.": 
April   last 

in  the  happier  conditions  which  now  prevail,  will 
cease  to  be  made  on  ns.  The  balance  for  the  year  is 
^376.355.  To  this  tboe  is  added  the  snrplas  from 
the  preceding  year  of  ̂ 202,833,  after  deduction  of  the 
final  dividend  and  also  of  excess  profits  duty,  making 
a  total  credit  of  /779,390.  On  the  other  side  you 
have  income  tax,  which,  as  yon  all  know,  is  at  the 

rate  of  30'o,  amoimting  to  £54,023.  The  next  item  is 
reserve  for  excess  profits  duty,  estimated  at  £350.000. 
which  compares  with  /S3.S10  for  the  preceding  year. 
This  is  a  somewhat  startling  figure,  bat  the  subject  is 
so  familiar,  if,  indeed,  it  be  not  threadbare,  that  I  do 
propose  to  dwell  npon  it.  Yoa  are  aware  that  the 
Chancellor  of  the  Exchequer,  like  his  predecessor  in 
office,  is  under  a  promise  that  the  excess  profits  duty 
shall  not  be  continued  after  the  war.  We  should 
therefore  be  able  to  count  upon  its  ceasing  with  the 
current  revenue  year ;  but  it  is  well  to  bear  in  mind 
that  some  means  will  have  to  be  found  of  replacing  it, 
at  any  rate  to  a  large  extent.  The  next  item  is  the 
interim  diWdend  of  5%,  free  of  income  tax.  which  was 
paid  on  May  15  last,  amounting  to  ̂ 50.000.  There 
remains,  therefore,  the  sum  of  ̂ 325.367,  which  is 
carried  to  the  balance  sheet.  Ont  of  this  it  is  pro- 

posed that  a  further  dividend  of  10%  be  declared,  free 
of  income-tax,  making  a  total  of  15%,  free  of  income 
tax.  for  the  rear,  which  will  leave  a  balance  of 

/225.367. The  balance  sheet  totals  show  an  increase  of  over 
;f400.000.  There  is  an  intTease  in  the  creditors  in 
round  figures  of  aboat  ;f  100.000.  This  is  due  almost 
entirely  to  dividaid  and  debenture  coupons  and  to  de- 

bentores drawn  for  redemption  which  have  not  been 
presented  for  payment,  and  this,  as  we  have  explained 
on  previons  occasions,  is  dne  to  the  conditions  bronght 
about  by  the  war.  Large  nambers  of  bearer  shares 
and  of  Kailan  bonds  are  held  in  Belgium  and  in  the 
recently  occupied  parts  of  France.  These  areas 
have  consequently  been  accumulating  since  the  end  of 
the  year  1914.  Now  that  these  countries  have  happily 
been  liberated,  and  when  free  communication  with 
them  has  been  fully  restored,  the  liabilities  will  rapidly 
decrease.  We  are.  indeed,  expecting  to  be  able  to  pay 
a  vp-v  -^-i  -»-,s-=  5^^  before  the  end  of  the  present 

-  he  reserve  for  excess  profits 
i   ̂   =;ready  dealt  with.    Then 
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whole  of  this  amount  was  seized  by  the  Germans  dur- 
ing their  occupation  of  Brussels  and  carried  off  to 

Berlin.  We  are  informed  by  Mr.  Cattier,  one  of  our 
colleagues  who  has  just  arrived  from  Brussels,  that  the 
repayment  of  this  amount  by  the  Germans  is  expected 
hourly,  if  it  has  not  already  taken  place.  We  shall  in 
due  course  receive  accounts  from  our  bankers,  and  this 
item,  which  has  stood  in  our  balance  sheet  for  several 
years  unchanged,  will  be  adjusted.  The  debtors. 
/83.885,  are  about  £10,000  less  than  in  the  previous 
balance  sheet.  There  has  been  a  trifling  adjustment 

in  the  property  account,  which  is  increased  by  /^125. The  Kailan  Administration  working  capital  account 
shows  a  small  increase  at  ̂ 89.901.  The  next  item, 
stores  taken  over  by  the  Kailan  Mining  Administration, 
;f63,928,  is  unchanged.  The  Kailan  loan  account, 
which  stood  at  ;f  60.000,  has  been  reduced  by  /9.856, 
being  our  proportion  of  the  cost  of  the  dredging  plant, 
which  is  represented  in  the  next  item  of  the  balance 
sheet  by  9,8S1  shares  in  the  Chinese  Dredger  Com- 

pany. Ltd.,  costing  ;£9.S58.  That  company  owns  the 
dredging  plant  which  is  used  in  the  harbour  of  Chin 
Wang  Tao.  Shares  in  China,  £409.  are  unchanged. 
The  item  expenses  of  underwriting  and  issue  of  Kailan 
bonds  has  been  reduced  by  ;f  1.725,  and  now  stands  at 
/76.762.  It  will  be  admitted.  I  think,  that  the  balance 
sheet  is  a  very  strong  one.  If  you  take  the  cash  and 
the  investments  together,  amounting  in  round  6gures 
to  ̂ 1,062.000.  ahd  deduct  therefrom  the  whole  of  the 
liabilities,  which  amounted  to  /740,000,  there  remains 
a  cash  surplus  of  £332,000,  out  of  which  has  to  be  pro- 

vided the  dividend  of  10%,  which  we  propose  to  de- 
clare to-day. 

As  regards  the  mines  which  are  worked  by  the 
Administration,  I  need  only  say  that  development 
work  has  been  fully  maintained  during  the  year, 
and  that  the  coal  in  sight  at  June  30  last  is  reported 
as  20.145,000  tons,  as  compared  with  15,960.000  tons 
at  June  30.  1917.  There  remains  only  the  question  of 
the  prospect  for  the  current  year.  Owing  to  the  ab- 

sence of  Major  Nathan  on  business  in  Japan,  we  have 
not  yet  received  the  usual  statement  of  his  views  on 
this  subject,  but  the  facts  which  are  in  our  possession 
enable  us  to  say  that  while  we  must  not  look  for  a  re- 

currence of  the  exceptional  results  with  which  we  have 
been  dealing,  the  result  for  the  present  year  must  still 
be  a  very  satisfactory  one.  The  sales  during  the  cur- 

rent year  from  July  1  down  to  the  present  time  are  not 
quite  equal  to  those  of  the  corresponding  period  of  the 

preceding  year.  The  falling  off.  however,  is  only 
66  000  tons,  which  is  not  material,  and  can  be  ac- 

counted for  in  various  ways.  The  rate  of  exchange 
has  continued  high  during  the  past  four  or  five  months, 
and  it  would,  therefore,  seem  that  the  average  rate  for 
our  current  financial  year  is  likely  to  be  a  very  favour- 

able one.  The  Kailan  Administration  is  still  working 
under  considerable  disadvantage  in  regard  to  shipping. 

our  own  boats,  the  "  Kaiping  "  and  "  Ksvangping," 
being  still  under  requisition  to  the  Government,  to- 

gether with  two,  if  not  three,  which  we  held  under 
charter.  There  has  also  been,  and  there  is  still,  con- 

siderable difficulty  owing  to  the  shortage  of  rolling 
stock  on  the  Chinese  railways,  but  Major  Nathan  has 
dealt  very  ably  and  successfully  with  both  these  mat- 

ters in  the  past,  and  now  that  hostilities  in  Europe  have 
ceased  these  difficulties  will  tend  to  diminish  as  time 
goes  on.  We  consider,  therefore,  that  the  prospect 
for  the  current  year  may  be  regarded  with  entire  satis- 

faction. I  will  now  move  :  "  That  the  directors'  re- 
port and  accounts  at  June  30,  1918,  be  and  they  are 

hereby  received  and  adopted,  and  that  a  final  dividend 
be  declared  of  10%,  free  of  income  tax  (making  15% 
for  the  year,  free  of  income  tax),  payable  on  Decem- 

ber 20,  1918." Colonel  H.  A.  Micklem  seconded  the  resolution, 
which  was  carried  unanimously. 

The  Chairman  next  moved  the  re-election  as  a  di- 
rector of  M.  Emile  Francqui.  M.  Francqui,  he  said, 

held  a  very  prominent  position  in  the  world  of  finance 
in  Belgium,  but  it  was  not  possible  in  present  circum- 

stances for  him  to  be  with  them  that  day.  He  took 
the  opportunity,  however,  of  welcoming  the  Chevalier 
E.  de  Wouters  and  M.  Felicien  Cattier,  who  were 
present  at  the  meeting  for  the  first  time  after  about 
four  years  of  enforced  absence. 

Mr.  Edmund  Davis  seconded  the  resolution,  which 
was  carried  unanimously. 

On  the  motion  of  Mr.  Edmund  Davis,  seconded  by 
Colonel  Micklem,  Mr.  W.  F.  Turner  was  re-elected  a 
director. 

Mr.  J.  R.  Michael  proposed  the  reappointment  of 
Messrs.  Annan,  Dexter  and  Co.  as  auditors. 

Mr.  A.  Caro  seconded  the  motion,  which  was  unan- 
imously agreed  to. 

On  the  motion  nf  Mr.  Michael,  a  vote  of  thanks  was 
accorded  the  Chairman  and  directors,  and  the  Chair- 

man having  acknowledged  the  compliment  the  pro- 
ceedings terminated. 

BUYING 
AGENT GEORGES   DREYFUS, 

A™u''e''°s805.  6,  Lloyd's  Avenuc,  London,  E.C.3. 

Twenty  years'  experience  in  the  purchase  and  shipping  of  Mining  Machinery  and  Plant. 

COMMISSIONS— large  or  small— PROMPTLY   EXECUTED. 

All  trade  and  other  Discounts  allowed. — Manufacturers'  original  invoices  sent. 
Commission  charged  only  on  nett  amount  of  goods. 
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EDITORIAL 
EXPANSION  of  the  activities  of  East 

Pool  &  Agar,  Limited,  is  denoted  by  the 

registration  of  new  companies  under  its  con- 
trol, called  Tehidy  Minerals,  Ltd.,  and  Tolgus 

Mines,  Ltd.  Particulars  are  given  elsewhere 

by  our  Camborne  correspondent.  These  ven- 
tures represent  the  more  hopeful  phase  of 

Cornish  mining. 

MOTOR  lorries  have  been  in  use  in  many 
mining  districts  for  several  years,  but 

most  engineers  have  hesitated  to  employ  this 
mode  of  transport,  fearing  that  the  delicate 
machmery  of  the  motor  would  not  stand  the 
strain  of  rough  country.  The  experience  of 
the  w;ir  has  served  to  remove  this  shyness  to 
adopt  the  system,  and  a  wider  application  of 
motor  transport  to  mines  may  be  expected  in 
the  future.  The  paper  by  Mr.  J.  A.  L. 
Gailard  in  another  part  of  this  issue  gives  en- 

couragement in  this  direction. 

CO-OPERATION  in  science  and  trade  is 
the  order  of  the  day.  The  various 

societies  devoted  to  technical  chemistry  have 
formed  a  Federal  Council,  the  object  of  which 
is  to  advance  and  voice  the  interests  of  chemi- 

cal science.  The  societies  represented  on  this 
council  are  the  Chemical  Society,  the  Society 
of  Chemical  Industry,  the  Association  of  Brit- 

ish Chemical  Manufacturers,  the  Institute  of 
Chemistry,  the  Society  of  Public  Analysts,  the 
Faraday  Society,  the  Ceramic  Society,  the 
Society  of  Glass  Technology,  and  the  Society 
of  Dyers  and  Colourists.  Similar  steps  to- 

ward solidarity  might  be  taken  with  advantage 
by  the  mining  and  metallurgical  societies,  and 
by  the  engineering  societies. 

ROSSITER  W.  Raymond  died  suddenly 
in  New  York  on  the  last  day  of  1918. 

A  few  years  ago,  on  his  retirement  from  ac- 
tive work,  we  published  a  eulogy  of  his  long 

and  beneficent  career.  We  need  only  say  now 
that  he  was  the  last  of  the  older  generation 
of  great  American  mining  men  ;  a  singularly 
versatile  man,  a  perfect  master  of  the  English 
language,  a  poet  and  preacher,  and  an  author- 

ity on  mming  and  metallurgical  piactice  and 
on  mining  law.  In  early  days  he  did  much 
for  the  Efigiticeriiig  and  Mtiiiiig  Journal, 
and  as  regards  his  connection  with  the  Ameri- 

can Institute  of  Mining  Engineers,  it  is  suffi- 

cient to  record  that  "  Dr.  Raymond  "  and  the 
"  Institute  "  were  interchangeable  terms. 

BORING  for  oil  in  Derbyshire  was  com- menced last  autumn,  and  gradually  the 
numberof  holes  is  being  increased.  Results  of 
the  venture  should  be  known  in  the  spring  or 

early  summer.  The  firm  of  S.  Pearson  & 
Son,  which  is  undertaking  the  work  under 
Government  control,  has  not  published  its  pro- 

gramme or  the  reports  of  the  American  oil 
engineers  on  which  the  campaign  is  based. 
The  only  public  discussion  on  the  subject  has 
come  from  Mr.  T.  Sington,  who  has  written 

papers  for  the  Iron  &  Coal  Trades  Review 
and  for  the  Manchester  Geological  &  Mining 
Society.  Extracts  from  these  papers  are 
given  in  the  Mining  Digest,  and  we  have  added 
a  map  giving  the  geology  and  the  place  names. 
Both  Mr.  Sington  and  the  speakers  at  the 

meeting  at  Manchester  are  sceptical  as  to  re- 
sults, but  It  is  not  for  us  to  criticize  a  firm 

which  is  willing  to  spend  its  own  money  liber- 
ally with  a  view  of  proving  or  disproving  a 

long  contested  theory. 

A  Society  has  been  formed  under  influential 
auspices  called  the  British  Industrial 

Safety  First  Association,  and  since  the  signing 
of  the  Armistice  a  campaign  to  inculcate  cau- 

tion among  employees  has  been  actively  com- 
menced. The  employers  are  now  saddled  by 

law  with  pecuniary  responsibilities  in  connec- 
tion with  accidents,  fatal  or  otherwise,  and 

they  naturally  provide  means  for  prevention 
that  will  satisfy  the  Home  Office  regulations 
and  the  insurancecompanies.  The  employees 
on  their  part  should  take  care  of  themselves, 
if  not  as  a  duty  toward  their  masters,  at  any 
rate  for  their  own  sake  and  for  the  sake  of 

their  families  and  friends.  It  is  right  tobe  care- 
less of  life  and  limb  when  the  Boche  invader 

is  to  be  driven  back,  but  there  is  no  glory  in  be- 
ing squashed  between  an  ore-car  and  the  wall 

of  a  drive.  We  hope  the  mine  owners  in  this 
country  will  support  the  new  Association. 

THE  London  Metal  Exchange  ofTers 
facilities  for  trade  and  speculation  in  cop- 

per, tin,  lead,  and  zinc,  but  no  business  is  done 
in  iron  and  steel,  nor  does  it  cater  for  the 
manufacturer  of  and  dealer  in  finished  articles. 
The  various  sections  of  the  metal  trades  in 
London  have  combined  to  form  an  Iron  and 
Steel  Exchange.  The  offices  are  at  123, 
Cannon  Street,  and  the  secretary  is  Mr.  Cyril 
Watts.  On  Tuesdays  of  each  week  from 
1.30  to  4  p.m.  the  Exchange  will  have  the  use 
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67 of  the  Great  Hall  at  Cannon  Street  Hotel. 
The  objects  of  the  Exchange  are  wider  than 
merely  the  provision  of  a  central  meeting 
place  for  business  men.  Other  objects  are 
the  establishment  of  just  and  equitable  prin- 

ciples of  trade,  the  maintenance  of  uniformity 
in  rules,  regulations,  and  usages,  the  adjust- 

ment of  standards  of  classification,  and,  should 
occasion  arise,  the  settlement  of  controversies 
between  members.  The  floor  of  the  Great 

Hall  will  be  subdivided  into  eight  sections  de- 
voted respectively  to  (/)  ores,  pig,  and  first 

steel  products  ;  (2)  sections,  bars,  rods,  wire, 
etc. ;  (j)  sheets  and  plates ;  (4)  structures, 
tools,  and  machmery;  (5)  railway  material; 
(6)  castings  and  pipes  ;  (7)  hardware  and  iron- 

mongery ;  (8)  non-ferrous  metals,  especially 
aluminium,  antimony,  copper,  lead,  nickel, 
zinc,  tin,  and  copper  and  brass  sheets  and 
tubes. 

The  Imperial  College  of  Science  and 
Technology. 

What  is  to  be  the  future  of  the  Imperial 
College  of  Science  and  Technology  ?  Days 
and  years  go  by,  and  there  is  plenty  of  discus- 

sion and  criticism,  but,  as  Mark  Twain  said 
with  regard  to  complaints  about  the  weather, 
nothing  is  ever  done.  The  Government  Edu- 

cational Department  and  those  in  control  of 
London  University  cannot  agree  as  to  the 
future  of  the  College.  The  College  is  already 

a  "school"  of  the  University,  but  that  dis- 
tinction afTords  only  certain  advantages  with 

regard  to  examinations  for  degrees  and  does 
not  place  the  College  under  the  control  of  the 
University.  The  desire  of  the  University  is 
to  absorb  the  College  and  make  it  an  integral 
part  of  its  constitution.  Seeing  that  some  of 
the  courses  of  study  at  the  Imperial  College 
and  the  colleges  of  the  University  overlap,  it 
may  be  argued  legitimately  that  absoiption 
and  some  rearrangement  might  be  beneficial. 
Others  support  the  absorption  by  declaring 
that  London,  the  leading  city  in  the  world  and 
the  heart  of  the  Empire,  should  have  one 
great  and  undivided  centre  of  advanced  edu- 

cation, embracing  languages,  law,  medicine, 
technical  science,  and  other  branches  of  learn- 

ing. The  champions  of  the  Imperial  College, 
on  the  other  hand,  desire  it  to  retain  a  separate 
entity,  and  urge  that  modern  technological 
studies  should  not  be  controlled  by  lawyers, 
physicians,  and  professors  of  the  ancient 
languages,  divinity, and  music.  They  demand 
a  free  and  unfettered  growth  commensurate 
with  the  importance  of  the  application  of 
science  to  industry,  and  claim  that  the  College 

should  be  given  the  status  of  an  independent 
university  qualified  to  grant  its  own  degrees 
and  arrange  its  own  course  of  studies. 

The  Imperial  College,  and  the  schools  from 
which  it  was  built,  have  suffered  recently 
from  the  want  of  a  pertinacious  and  command- 

ing champion  and  from  the  want  of  a  coherent 
policy.  For  instance,  some  of  the  friends  of 
the  Royal  School  of  Mines  made  the  mistake 
of  proposing  an  entire  independence  for  the 
School,  forgetting  that  non-ferrous  mining  is 
not  a  big  enough  industry  to  afford  a  curricu- 

lum of  advanced  education  in  a  great  variety 
of  collateral  subjects.  At  the  present  time 
those  in  control  of  the  College  are  so  inactive 
that  past  and  present  students  have  been 
prompted  to  take  measures  to  try  to  induce 
the  governors  to  make  a  move.  Last  month 

they  held  a  mass  meeting  at  the  Union  build- 
ing for  the  purpose  of  passing  resolutions  and 

obtaining  signatures  to  a  petition,  calling  on 
the  governors  to  take  immediate  steps  to  raise 
the  status  of  the  College  to  that  of  an  Imper- 

ial University  of  Technology  empowered  to 
confer  its  own  degrees.  The  Royal  School  of 
Mines  was  represented  at  this  meeting  by 
Messrs.  E.  T.  McCarthy  and  Hugh  F.  Mar- 

riott, who  spoke  earnestly  in  favour  of  the  es- 
tablishment of  the  university  of  science  in- 

dependent of  the  University  of  London.  For 
our  own  part  we  do  not  think  that  the  objec- 

tion to  becoming  part  of  London  University 
is  valid,  but  whether  it  is  decided  to  absorb  or 
to  erect  a  new  University,  it  is  clear  that  ac- 

tion to  ensure  the  raising  of  the  College  to 
University  status  with  power  to  grant  degrees 
should  not  be  postponed  any  longer.  If  we 
have  a  suggestion  to  offer,  it  is  that  the  Col- 

lege, either  as  an  independent  University  or  as 
part  of  London  University,  should  acquire  the 
Camborne  School  of  Mines,  thus  doing  double 

duty  by  providing  means  for  practical  instruc- 
tion in  mining  and  saving  a  valuable  institu- 
tion from  threatened  extinction. 

Metallurgical  Patent  Litigation. 

As  our  readers  are  doubtless  aware,  a  com- 
mittee of  technical  societies  is  urging  a  reform 

of  our  patent  laws.  Perhaps  the  most  vital 
suggestion  is  that  adjudication  on  validity  of 
patents  shall  be  less  in  the  hands  of  lawyers 
than  at  present.  As  it  is,  the  arguments  and 
decisions  rest  entirely  with  lawyers,  who  rarely 
know  anything  about  the  subjects  involved, 
and  who  seek  for  quibbles  in  the  interpreta- 

tion of  the  wordings  of  specifications  rather 
than  plain  statements  of  scientific  facts  as 
known  at  the  time  of  application  for  the  patents. 
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This  is  all  to  the  disadvantage  of  the  inventor. 
Two  cases  have  been  before  the  courts  re- 

cently in  connection  with  metallurgical  prac- 
tice in  West  Australia.  These  illustrate  our 

contention.  One  was  brought  by  the  owners 
of  the  Sulman-Teed  broinocyanogen  process 
against  the  Golden  Horse-Shoe  company, 
which  had  used  the  process  without  licence. 
Mr.  Justice  McMillan,  at  Perth,  gave  a  de- 

cision entirely  in  favour  of  the  defendants, 
holding  that  the  specification  was  incomplete 
because  no  sufficient  information  was  given  as 
to  the  degree  of  fineness  to  which  the  ore  is 
to  be  crushed  in  order  to  e.\tract  the  gold,  and 
no  warning  was  given  to  persons  who  desired 
to  use  the  patented  process,  that  the  addition 
of  an  excess  of  caustic  alkali  to  the  solution 
is  detrimental  to  the  action  of  bromocyanogen, 
and  that  the  specification  was  misleading  in  its 
reference  to  the  stability  of  the  halogen  com- 

pound of  cyanogen.  An  appeal  was  lodged 
with  the  Judicial  Committee  of  the  Privy 
Council.  The  arguments  were  heard  in  No- 

vember, and  judgments  were  given  last  month. 
The  judges  of  this  final  court  endorsed  Mr. 

Justice  McMillan's  decision.  This  was  not 
the  whole  of  the  case,  however,  for  another, 
and  later,  patent  was  involved,  namely,  one 
for  the  manufacture  of  bromocyanogen.  Mr. 
Justice  McMillan  gave  a  decision  against  the 
Golden  Horse-Shoe  in  this  part  of  the  litiga- 

tion, but  the  Judicial  Committee  of  the  I'rivy 
Council  has  reversed  the  judgment.  Thus 
the  owners  of  the  Sulman-Teed  patents  have 
eventually  lost  on  both  points. 

The  other  case  to  which  we  refer  is  the  ac- 
tion brought  by  the  Moore  Filter  Company 

against  the  Great  Boulder  Proprietary  for  in- 
frmgement  of  the  plaintifFs  vacuum  filter  pa- 

tent. The  judgment  has  gone  in  favour  of 
the  mine,  but  details  of  the  decision  have  not 
yet  arrived  in  this  country.  We  hope  to  be 
able  to  refer  to  this  matter  more  fully  in  our 
next  issue,  and  we  intend  also,  on  another 
occasion,  to  review  the  general  proposals  of 
the  committee  on  patent  law  reform. 

Captain  J.  R.  De  Lamar. 
Captain  De  Lamar,  who  died  in  December 

in  New  York,  was  one  of  the  picturesque  fig- 

ures of  American  mining.  l"or  forty  years 
his  name  was  associated  with  first  one  and  then 
another  big  development  enterprise.  He  al- 

ways used  his  own  money,  and  relied  on  his 
own  judgment.  He  never  sold  shaies  on  the 
public  market,  but  enjoyed  a  deal  with  other 
capitalists.  He  developed  properties  and  held 
them  as  long  as  a  large  income  was  certain. 

and  probably  the  bulk  of  his  fortune  was  ma 
in  this  way.  Born  in  Amsterdam  in  1848, 
ran  away  from  home  at  the  early  age  of  sevt 
and  took  to  a  seafaring  life.  When  23  ye; 

old,  he  had  obtained  his  captain's  certifica 
so  his  title  was  a  genuine  one  and  not  assu 
ed  during  his  connection  with  mining,  as  ma 
people  were  apt  to  suppose.  When  in  Ameri 
shortly  after  the  Civil  War  he  saw  an  oppi 
tunity  for  making  money  by  raising  sunk 
ships,  and  for  some  years  he  carried  on  tl 
business  to  considerable  profit.  In  1878 
followed  the  crowd  to  Leadville,  Colora< 

where  the  celebrated  lead-silver  deposits  h 
just  been  discovered.  Being  a  shrewd  m; 
he  soon  saw  that  without  an  intimate  kno 
ledge  of  mining  he  and  his  money  would  so 
be  parted,  so  he  studied  chemistry,  met 

lurgy,  assaying,  and  ore  -  dressing  sufficien 
to  give  himself  an  insight  into  the  problei 
involved.  His  first  venture  was  the  Terril 
lead  mine  in  Custer  county,  which,  being 
low  grade,  he  obtained  cheaply.  By  erecti 
a  concentrator  and  working  on  a  large  sci 
he  made  an  excellent  profit,  and  in  a  few  ye; 
time  he  sold  the  property  at  a  high  price.  I 
next  scene  of  operations  was  in  Idaho,  whi 
he  bought  a  group  of  claims  near  Silver  Ci 
By  running  an  adit  he  intersected  a  numi 
of  lodes  at  depth  and  followed  them  to  a  d> 
where  an  abundance  of  rich  ore  averagi 
1,000  oz.  of  silver  per  ton  was  found.  T 
he  used  to  ship  to  the  smelters,  while  the  mi 
normal  ore  averaging  $30  per  ton  was  treat 
in  the  mill.  After  extracting  ore  that  ga 
him  a  return  of  a  million  and  a  half  dollars 
parted  with  the  mine  to  the  late  S.  A.  Benn 
and  Henry  Bratnober,  who  floated  the 
Lamar  Mining  Company  in  London  in  I 
year  1891.  The  report  issued  at  the  time 
flotation  stated  that  the  average  return  per  I 
from  the  ore  treated  in  the  mill  was  $18 
gold  and  $13  in  silver,  while  picked  ore  1 
yielded  a  profit  of  $120,000  for  the  previc 
twelve  months.  The  English  company  p; 
/l 25,000  in  cash  and  ;f  205, 000  in  shares 
the  property.  For  four  years  this  compa 
paid  good  dividends,  but  later  the  quality 
the  ore  gradually  decreased,  and  the  total  d 
tribution  amounted  to  not  more  than  ̂ 600, C 

on  a  nominal  capital  of  ,/"400,000.  The  C; tain  developed  an  even  bigger  mine  christer 
after  him  in  Nevada,  and  this  he  eventua 
sold  to  a  New  York  firm.  There  was  aisc 
De  Lamar  mine  in  Shasta  County,  Califom 
and  a  De  Lamar  refinery  near  New  Yo 
The  Mercur  gold  mine  was  another  of  his  si 
cessful  ventures,  which  yielded  him  a  lai 
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income  for  some  years.  In  1895  he  became 
interested  in  the  deposits  now  worked  by  the 
Utah  Copper  company,  and  at  one  time  he  had 
options  covering  three-quarters  of  Colonel 

Wall's  shares.  The  property  never  appealed 
to  him,  however,  for  he  did  not  see  much 
glamour  in  low- grade  copper  ores  at  a  time 
when  the  metal  was  at  a  low  price.  In  later 
years  he  turned  his  attention  to  Canada,  but 
his  dealings  and  connections  with  Nipissing, 
Dome  Mines,  and  the  International  Nickel 
Company  are  of  too  recent  a  date  to  require 
record  here.  In  concluding  this  brief  notice 
of  an  eventful  career  we  may  say  that  a  large 
part  of  his  fortune  has  been  bequeathed  to 
Harvard,  Johns  Hopkins,  and  Columbia  as  an 
endowment  for  medical  research  in  connection 
with  food  problems  and  the  prevention  of 
disease.   

Government  Statistics. 

Since  the  signing  of  the  Armistice  and  the 
relaxation  of  Government  control  of  metals 
and  minerals  we  have  expanded  the  section  of 
the  Magazine  devoted  to  statistics  relating  to 
their  production  and  distribution,  and  to  trade 
reports  on  the  markets  and  prices.  As  time 
goes  on  and  as  conditions  become  settled,  we 
hope  to  continue  to  develop  this  service.  In 
the  meantime  we  offer  a  number  of  sugges- 

tions to  the  home  and  overseas  Governments 
for  improvement  in  the  publication  of  statistics 
and  other  information  which  are  collected  by 
them  for  the  benefit  of  the  community.  In 
this  issue  we  have  space  only  for  reference  to 
one  set  of  statistics,  the  Board  of  Trade  Re- 

turns relating  to  imports  and  exports  into  and 
out  of  this  country,  and  we  shall  deal  with 
other  reports  and  statistics  in  a  later  issue. 

The  Board  of  Trade  Returns  might  to  ad- 
vantage be  expanded  as  regards  detail.  These 

monthly  returns  are  marvels  as  regards  prompt- 
ness of  issue,  and  afford  an  indication  of  what 

a  government  department  can  do  when  it  tries. 
To  collect  figures  from  every  port  in  the  king- 

dom and  issue  them  in  tabular  form  within 

ten  days  of  the  end  of  each  month  is  a  per- 
formance which  merits  praise.  The  criticism 

that  we  have  to  make  is  that  the  figures  give 
incomplete  information  relating  to  the  source 
of  the  metal  and  mineral  imports.  For  in- 

stance, under  the  head  of  copper  ore,  the  re- 
turns of  the  imports  during  1918  areas  follows  : 

From  Spain  43  tons,  Chile  491  tons.  Cape  of 
Good  Hope  234  tons,  Australia  nil,  other 
countries  14,551  tons,  total  15,319  tons.  That 

item  "other  countries,"  which  accounts  for 
over  90%  of  the  total,  reminds  us  of  the  school- 

boy's attempt  at  a  petty  cash  account,  thus  : 
Received  5s. ;  expended  Church  collection 

Sunday  2d.,  sundries  4s.  1  Od.,  total  5s."  Then 
again  the  entry  of  iron  and  copper  pyrites 
only  gives  the  total  836,703  tons  with  no  clas- 

sification at  all  as  to  source,  and  the  same  is 
the  case  with  manganese  ore.  With  iron  ore, 
out  of  a  total  of  6,565,860  tons,  the  only  de- 

tails are  Spanish  ore  4,327,1 14  tons  and  Span- 
ish manganiferous  iron  ore  99,886  tons,  the  re- 

mainder being  credited  to  "  other  countries." In  the  figures  for  tin  concentrate  the  entries 
are  :  From  South  America  23,547  tons,  Brit- 

ish South  Africa  5  tons,  other  countries  8,777 
tons,  total  32,329  tons.  Here  again  it  would 
be  of  interest  to  know  something  of  those 

"other  countries,"  and  in  particular  the  Ni- 
gerian figures  should  be  quoted.  The  figures 

for  metallic  copper  and  lead  are  analysed  with 
clearness.  In  the  figures  for  the  imports  of 
tin  those  for  the  Federated  Malay  States  and 
Labuan  are  included  with  those  for  the  Straits 
Settlements.  Now  that  the  Penang  smelter 
is  an  important  buyer  it  would  be  of  interest 
to  separate  its  output  from  that  of  the  Singa- 

pore smelter,  but,  perhaps,  seeing  that  these 
figures  would  not  reflect  exactly  the  ultimate 
source  of  the  tin  concentrate,  such  a  segrega- 

tion would  not  be  of  prime  importance.  The 
figures  for  the  imports  of  quicksilver  and  zinc 
metal  are  not  classified,  and  no  country  of 
origin  is  mentioned.  In  the  tables  giving  the 

quantities  there  is  an  entry  "silver  ore,"  but the  tonnage  is  returned  as  nil.  In  the  tables 
of  values,  however,  there  is  an  entry  giving 
the  value  of  the  silver  ore  imported  during  the 
year  at  ̂ 632,726,  with  a  footnote  to  the  effect 

that  "  silver  ore  includes  the  value  of  the  silver 
in  argentiferous  ores  and  metals  imported." 

The  foregoing  metals  and  metallic  minerals 
are  all  that  are  specified  by  name  in  the  re- 

turns, and  the  tables  contain  no  reference  to 
such  important  metals  as  antimony,  arsenic, 
nickel,  aluminium,  tungsten,  chromium,  plati- 
mum,  bismuth,  molybdenum,  cobalt,  or  their 
ores,  or  of  such  minerals  as  corundum,  graph- 

ite, or  mica.  In  the  tables  of  values,  there 

are  items  of  ̂ 4,805,034  representing  "other 
metallic  ores,"  and  ̂ 5,493,360  representing 
"other  metals  and  manufactures  thereof." 
These  two  items  presumably  cover  the  many 
unnamed  metals  and  their  ores,  and  the  former 
includes  also  the  ores  of  lead  and  zinc.  .As 
for  corundum,  graphite,  and  mica,  we  may 
suppose  that  they  are  included  in  the  tables  of 
value  of  miscellaneous  raw  materials.  An- 

other mineral  product  of  interest  to  mining 
men    is   petroleum,  and    the   question    often 
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arises  what  amounts  of  the  various  grades  are 
imported  into  Great  Britain  and  from  what 
countries  do  they  come.  The  Board  of  Trade 
Returns  classify  the  imports  into  kerosene, 
motor  spirit,  lubricating  oil,  gas  oil,  and  fuel 
oil,  but  do  not  give  any  particulars  of  country 
of  origin. 

It  is  quite  likely  that  some  of  the  figures 
for  which  we  call  are  suppressed  at  the  sug- 

gestion of  importers  who  do  not  want  their  do- 
mgs  advertised.  If  so,  we  hope  the  embargo 
will  be  removed  and  that  the  statistics  will  be 
published  in  future  in  complete  and  detailed 
form. 

Morrow  Campbell  on  Wolfram. 

The  deposits  at  Tavoy,  Lower  Burma,  yield 
not  only  important  suppliesof  wolfram, butalso 
plenty  of  animated  discussion  as  to  the  geology 
of  lodes.  Dr.  A.  W.  G.  Bleeck,  Mr.  E.  Ma.K- 
wellLefroy,  Mr.  H.  D.  Griffiths,  Mr.  J.  Cog- 
gin  Brown,  and  Dr.  W.  K.  Jones  have  written 
on  the  deposits  in  Burma,  and  have  made 
many  speculative  inquiries  as  to  the  mode  of 
formation  and  occurrence  and  the  probabilities 
for  discovery  at  depth.  Now  comes  Mr.  J. 
Morrow  Campbell,  a  mining  geologist  well 
known  to  our  readers  as  an  adept  at  petrologi- 
cal  investigation  and  analysis.  For  the  last 
two  years  he  has  been  in  the  Tavoy  district  as 
a  mining  engineer  engaged  in  development 
and  prospecting.  His  opportunities  for  obser- 

vation have  been  great,  and  he  has  used  them 
well.  He  has  collected  specimens  which 
elucidate  many  obscure  points  in  connection 
with  the  constituent  minerals  of  the  lodes  and 
their  paragenesis,  and  he  has  made  a  study  of 
the  nature  of  the  lodes.  From  this  informa- 

tion he  has  been  able  to  deduce  a  theory  of 
the  method  of  deposition  of  the  wolfram  and 
cassiterite,  to  determine  the  order  of  deposi- 

tion of  these  two  minerals  as  it  bears  on  their 
relative  continuance  in  depth,  and  to  provide 
an  explanation  of  the  process  of  decomposition 
of  wolfram.  He  touches  on  these  three  sub- 

jects in  his  paper  published  in  this  issue.  Owing 
to  this  paper  having  been  prepared  as  a  lecture 
to  be  delivered  before  a  mixed  audience  at 
Tavoy,  it  seemed  advisable  to  Mr.  Morrow 
Campbell  to  embed  his  new  ideas  in  a  ground- 
mass  of  general  information  relative  to  ore  de- 

posits suitable  to  the  non-technical  section  of 
his  audience.  We  have  been  loth  to  elimin- 

ate much  of  the  elementary  exposition,  be- 
cause the  Magazine  has  many  readers  who 

will  appreciate  the  author's  clear  statement  of 
first  principles.  At  the  same  time  it  is  desir- 

able to  let  advanced  students  know  that  the 

paper  is  worthy  of  their  attention,  lest  some 
of  them,  by  a  casual  glance,  should  think  it  is 
intended  only  for  beginners. 

When  Mr.  Morrow  Campbell  commenced 
his  researches  at  Tavoy  he  was  confronted 
with  the  fact  that  the  minerals  on  which  the 

pneumatolytic  theory  is  based  are  conspicu- 
ously absent.  This  theory  was  invented  to 

explain  the  formation  of  cassiterite,  and  the 
theory  was  cleverly  worked  out  in  connection 
with  that  mineral.  When  wolfram  began  to 
become  of  industrial  importance,  its  mode  of 
origin  was  tacitly  assumed  to  be  the  same,  for 
the  only  reason  that  the  two  minerals  often  or 
usually  occur  together.  At  the  time  of  the 
propoundmg  of  the  pneumatolytic  theory  no 
solvent  for  cassiterite  was  known  ;  but  on  the 
other  hand  the  presence  of  minerals  contain- 

ing chlorine,  fluorine,  and  boron  suggested  the 
idea  that  the  tin  travelled  upward  from  the 
magma  as  a  gaseous  compound  which  was  de- 

composed on  contact  with  water.  Unfortu- 
nately for  this  theory,  the  Tavoy  deposits  of 

wolfram  and  tin  contain  practically  no  chlor- 
ides, little  fluoride,  and  never  a  crystal  of  the 

boron  mineral,  tourmaline.  This  scarcity  of 
the  pneumatolytic  minerals  led  Mr.  Morrow 
Campbell  to  re-survey  our  knowledge  relating 
to  the  origin  of  ore  deposits,  and  to  ransack 
the  archives  of  modern  chemistry  in  the  hope 
of  finding  a  basis  for  a  new  explanation.  He 
naturally  first  desired  to  confirm  or  disprove 
the  old  idea  that  there  are  no  soluble  com- 

pounds of  tungsten.  He  soon  found  that 
there  is  such  a  compound  as  silico-tungstic 
acid,  which,  with  its  alkaline  salts,  is  readily 
soluble  in  water.  This  compound  was  dis- 

covered by  Marignac  in  1862,  and  as  recently 
as  1917  Mr.  H.  W.  Hutchin  gave  particulars 
of  it  in  a  paper  read  before  the  Cornish  In- 

stitute of  Engineers.  As  for  tin,  a  soluble 
form  of  stannic  acid  is  known,  and  moreover 
tin  has  undoubtedly  been  found  in  mineral 
springs  in  the  Malay  Peninsula.  Arguing 
from  these  facts  Mr.  Morrow  Campbell  holds 
that  highly  silicious  water  under  great  pressure 
and  at  moderate  temperature  is  capable  of 
carrying  both  tungstic  acid  and  tin  in  solution, 
thus  providing  a  new  theory  of  the  formation 
of  these  deposits. 

In  discussing  the  general  question  of  the 
formation  of  ore  deposits  from  igneous  mag- 

mas, the  author  lays  stress  on  the  action  of 
water  on  the  magmas,  and  its  action  in  bring- 

ing certain  minerals  to  the  surface  after  the 
crystallization  of  granite  and  dyke  matter,  and 
also  its  action  in  creating  internal  pressure 
sufficient    to   cause    Assuring.      We   are    not 
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71 quite  convinced  that  it  is  necessary  for  Mr. 
Morrow  Campbell  to  rely  on  meteoric  water 
for  this  action.  Mr.  W.  H.  Goodchild,  in  the 
series  of  articles  published  in  this  Magazine 
last  year,  demonstrated  a  more  convincing 
cause  of  the  upheavals  and  Assuring,  and  he 
also  showed  that  the  amount  of  available  mag- 
matic  water  was  sufficient  to  carry  upward  all 
the  mineral  filling  of  fissures.  Probably  Mr. 

Goodchild's  thesis  will  cause  Mr.  Morrow 
Campbell  to  modify  his  view  of  this  phase  of 
the  subject. 

The  third  point  in  Mr.  Morrow  Campbell's 
paper  relates  to  the  paragenesis  of  the  miner- 

als in  the  Tavoy  veins,  particularly  as  it  af- 
fects the  relative  distribution  of  wolfram  and 

cassiterite  in  depth.  .\s  we  recorded  in  the 
issue  of  June  last  year.  Dr.  W.  R.  Jones  enun- 

ciated a  theory  that  wolfram  was  deposited 
at  a  lower  temperature  than  the  cassiterite,  so 
that  it  would  be  found  at  a  higher  horizon  than 
the  tin.  In  studying  the  geology  of  the  tin- 
wolfram  deposits  ranging  from  the  Southern 
Shan  States  through  Burma  and  the  Malay 
Peninsula  to  the  Dutch  Indies,  he  had  come 

to  the  conclusion  that  the  south-eastern  parts 
had  been  denuded  more  than  the  north-west- 

ern parts,  and  that  the  Malayan  deposits  cor- 
responding to  the  deposits  on  the  present  sur- 

face in  Burma  had  disappeared  ages  ago.  He 
concluded  therefore  that  tin  would  be  found  in 
the  Burma  veins  at  depth,  below  the  wolfram 
deposits  that  are  now  being  worked.  In  his 
paper  printed  in  the  Magazine  for  June  last 
he  drew  special  attention  to  a  solitary  speci- 

men of  cassiterite  formed  on  wolfram,  and  re- 
ferred to  it  as  a  specimen  showing  the  excep- 

tional in  nature.  Mr.  Morrow  Campbell  has 
since  then  made  a  close  study  of  the  mixed 
wolframcassiterite  ores  found  in  the  Tavoy 

district,  and  he  finds  that  Dr.  Jones's  excep- 
tional specimen  was  really  an  example  of  the 

rule.  Every  specimen  exhibited  by  Mr.  Mor- 
row Campbell,  collected  from  a  number  of 

mines,  showed  cassiterite  following  wolfram. 
Hundreds  of  his  examples  showed  either  cas- 

siterite filling  the  spaces  between  wolfram 
crystals,  enclosing  wolfram  and  carrying  the 
impression  of  its  striations,  filling  cracks  in 
wolfram,  or  having  been  actually  formed  on 
the  surfaces  of  wolfram.  On  the  other  hand 

he  has  found  no  case  where  tin  preceded  wol- 
fram, though  sometimes  the  profusion  in  which 

well-formed  cassiterite  crystal  faces  occur  in 
the  mixed  ore  tends  to  make  the  casual  ob- 

server accept  the  cassiterite  as  the  older.  The 
weight  of  evidence  adduced  by  Mr.  Morrow 
Campbell  is  thus   entirely  in    direct  conflict 

with  the  theory  of  Dr.  Jones  that  tin  may  be 
found  in  depth  at  Tavoy.  This  is  inconveni- 

ent for  the  Tavoy  mine  owners,  but  it  cannot 
be  helped.  As  regards  this  controversy  be- 

tween two  able  investigators,  we  may  now 
expect  Dr.  Jones  to  publish  his  theory  based 
on  sulphides  as  carriers,  to  which  he  referred 
in  the  paper  already  mentioned. 

Mr.  Morrow  Campbell's  paper,  as  we  have 
said,  contains  also  an  account  of  his  investiga- 

tions in  connection  with  the  decomposition  of 
wolfram.  This  is  an  unstable  mineral,  very 
different  in  this  way  from  cassiterite.  While 
cassiterite  remains  unattacked  after  denuda- 

tion, wolfram  rapidly  disappears.  Wolfram 
is  readily  split  along  cleavage  planes  and  dis- 

integrates, thus  presenting  increased  surfaces 
for  attack.  The  iron  and  manganese  in  it 
are  in  the  ferrous  and  manganous  state,  and 
readily  let  go  the  tungstic  acid  to  take  up 
more  oxygen  when  the  mineral  comes  in  con- 

tact with  air  and  water.  Alkaline  compounds 
carried  in  ground  water  attack  wolfram,  com- 

bining with  the  tungstic  acid.  Sulphuric  acid, 
which  has  been  formed  by  the  oxidation  of 
accompanying  pyrite,  also  attacks  wolfram, 
combining  with  the  iron  and  manganese,  and 
leaving  the  tungstic  acid  free.  This  latter  is 
usually  dissolved  by  alkaline  solutions  and 
carried  away,  and  may  subsequently  be  pre- 

cipitated once  more  from  solution  by  contact 
with  acid  waters.  It  will  thus  be  seen  that 
there  are  many  ways  in  which  wolfram  may 
be  decomposed  and  removed.  Nor  is  it  neces- 

sary to  suppose  that  this  decomposition  and 
removal  happens  only  when  the  outcrop  has 
been  weathered  into  alluvium,  for  the  attack 
by  acid  can  be  effected  as  readily  in  the  upper 
parts  of  the  lode  wherever  oxygenated  water 
can  penetrate.  This  exposition  of  the  mode 
of  disappearance  of  wolfram  is  of  considerable 
interest,  and  may  help  in  the  elucidation  of 
problems  in  connection  with  ore  deposits, 
where  it  is  desirable  that  their  original  consti- 

tution should  be  ascertained  and  understood. 

Aconspicuous  feature  of  Mr.  Morrow  Camp- 
bell's method  of  handling  his  subject  is  the 

logical  presentation  of  his  facts  and  arguments. 
There  is  never  any  doubt  as  to  his  meaning. 
He  is  also  a  hard  hitter,  going  for  his  oppanents 
without  gloves.  But  this  is  a  characteristic  of 
discussions  at  such  places  as  Tavoy  and  Ipoh, 
where  there  are  no  official  stenographers  to 

take  record  of  the  proceedings  and  no  publi- 
cation committees  to  circulate  the  reports. 

The  hurlings  of  chunks  of  old  red  sandstone 
are,  however,  always  intended  and  accepted 
in  the  Pickwickian  sense. 
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Introduction. — The  PeaceConference  has 

been  sitting  for  some  time  and  the  lesulis  ap- 
pear to  be  satisfactory  for  an  eventual  inter- 

national understanding.  At  home  there  are 
many  labour  troubles  and  promises  of  more. 
As  far  as  mining  is  concerned,  the  fall  in  the 
price  of  metals  from  the  war  basis  is  creating 
anxiety.  The  cessation  of  demand  for  copper 
and  the  unlikelihood  of  any  resumption  of 
shipments  to  Germany  in  the  near  future  have 
caused  a  great  restriction  of  output  in  the 
United  States  and  a  general  lowering  of  wages. 
In  this  country  the  great  accunuilation  of 
Government  stocks  of  lead  is  giving  trouble. 
Cornishmen  are  attempting  to  obtain  some 
financial  aid  or  similar  assistance  from  the 

Government,  but  judging  by  the  treatment  of 
the  lead  and  zinc  mines  such  complaisance  is 
hardly  to  be  e,\pected. 

Transvaal. — The  value  of  the  gold  pro- 
duced in  the  Transvaal  during  1918  was 

/35, 768, 688,  as  compared  with  /"SS, 323,921 in  1917  and  ̂ 39,484,934  in  1916.  The  na- 
tive-labour position  at  the  mines  has  not  im- 

pro\ed,  and  the  figures  given  in  the  statistical 
table  in  another  part  of  the  Magazine  show  a 
continued  decline.  In  many  quarters  recruit- 

ing has  stopped  for  the  time,  so  that  the  im- 
mediate outlook  is  not  bright. 

The  Government  Areas  has  developed  in  a 
notable  manner  during  the  year  1918.  The 

reserve  on  December  31  w-as  estimated  at 
9,445,000  tons  averaging  8dwt.,  as  compared 

with  7,016,000  tons  averaging  7'5dwt.  a  year 
ago.  Another  Barnato  company,  the  Van  Ryn 
Deep,  shows  an  important  increase,  the  figures 
being  2,445,759  tons  averaging  9  dwt.,  as  com- 

pared with  2,258,598  tons  averaging  8  dwt. 
As  regards  Government  Areas,  the  reserve  is 
about  equal  to  that  at  New  Modderfontein, 
which  is  usually  considered  at  present  the 
greatest  gold  mine  of  the  Rand.  The  success 
of  Government  Areas  is  all  the  more  welcome 
seeing  that  the  property  was  acquired  without 
any  preliminary  bore-hole  evidence,  and  that 
the  results  during  the  first  few  years  were  far 
from  brilliant. 

The  dispute  as  to  the  control  of  the  Wit- 
watersrand  Deep  continues.  The  present 
bone  of  contention  is  the  voting  power  of  the 

enemy  shares.  The  local  shareholders'  as- 
sociation protests  against  the  Central  Mining 

&  Investment  Corporation  using  these  shares 
in  its  own  favour,  and  considers  that  the 
corporation  exercised  undue  influence  on  the 

Public  Custodian  in  obtaining  his  vote  on  th 
shares.  An  appeal  is  now  being  made  to  th 
British  and  Union  Governments  .to  prever 
the  vote  on  the  shares  being  used  in  this  waj 

At  the  meeting  of  Modderfontein  East,  th 
chairman  gave  figures  for  the  results  of  de 
velopment  up  to  the  end  of  November.  Th 
ore  proved  amounts  to  350,450  tonsaveragin 
7'3  dwt.  over  57  in.  These  results  have  bee 
obtained  between  No.  1  (Cloverfield)  shaft  an 
the  Geduld  boundary.  No.  3  shaft,  in  th 
northern  pait  of  the  newly  leased  section,  i 
down  818  ft.  Here  a  dyke  has  been  encoun 
tered,  and  the  continuation  of  the  reef  wa 

sought  by  diamond-drilling.  In  mid- Decern 
ber  the  reef  was  discovered  at  a  distance  c 
55  ft.  from  the  bottom  of  the  shaft.  At  botl 
No.  1  and  No.  3  shafts  water  troubles  hav 
been  considerable.  Further  funds  will  b 
required  for  development,  and  these  are  beini 
provided  by  the  Central  Mining  &  Investmen 
Corporation.  The  Rand  Klip  area  is  not  be 
ing  touched  at  present. 

Simmer  Deep  is  one  of  the  unsuccessfu 
mines  of  the  Rand.  No  dividend  has  eve 

been  paid  ;  the  share  capital  is  /"1,650,00C 
and  there  are  /'492,800  first  debentures  am 
^212,500  second  debentures.  Last  Septem 
ber  we  recorded  that  the  first  debenture  hold 
ers  had  agreed  to  suspend  redemption  for  fivi 
years,  and  that  the  second  debenture  holder 
had  been  obliged  to  forgo  both  interest  an( 
redemption.  It  is  now  announced  that  furthe 
capital  is  required  in  order  to  meet  expense 
pending  the  expected  reduction  of  costs  anc 
increase  of  labour  supply.  It  has  been  de 
cided  therefore  to  raise  funds  by  the  issue  o 
prior  lien  stock,  and  the  Consolidated  Goh 
Fields  has  undertaken  tounderwrite  ^100,000 
provided  the  whole  of  the  profits  be  devotee 
to  the  payment  of  interest  on  the  stock  anc 
the  first  debentures  and  to  the  redemption  o 
the  stock. 

In  the  north-west  corner  of  Daggafonteii 
Farm,  in  the  Far  East  Rand,  are  two  proper 
ties, belonging  totbeClydesdaleand  Casselcoa 
companies  respectively.  The  two  propertie; 
used  to  belong  to  the  first  named,  but  the 
northern  half  was  leased,  and  finally  sold,  tc 
the  latter.  Both  companies  opened  the  coa 
deposits  on  their  land,  but  these  wereexhaus 
ted  some  years  ago,  and  they  acquired  othei 
coalareas,  and  thereafter  theirassetsat  Dagga 
fontein  consisted  mainly  of  the  gold-mining 
rights.     The  two  companies  are  now  amal 
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gamating  these  rights,  and  are  handing  them 
over  to  a  new  company,  to  be  called  the  Cassel 
Clydesdale  (Springs)  Gold  Mmes,  Ltd.  They 
are  also  approaching  the  Government  with  the 
object  of  asking  for  additional  adjoinmgland  on 
a  gold  mining  lease,  in  order  to  obtain  a  suffi- 

ciently large  area  to  warrant  the  expenditure 
of  capital  on  the  scale  required  for  opening 
mines  in  the  Far  East  Rand.  Sir  Abe  Bailey 
is  acting  with  the  companies  in  this  matter, 
and  will  provide  most  of  the  funds  required. 
The  Cassel  company  is  in  the  Lace  control, 
which  owns  the  Vlakfontein  and  Spaarwater 
farms  in  the  Far  East  Rand.  Last  Septem- 

ber we  mentioned  that  a  scheme  was  on  foot 
for  the  development  of  these  properties,  here 
again  the  money  to  be  provided  by  Sir  Abe 
Bailey. 
We  have  already  recorded  that  the  Messina 

company  was  not  allowed  to  ship  copper  matte 
and  ore  to  England  after  February  last  year 
or  to  the  United  States  after  the  beginning  of 
June.  It  is  not  surprising,  therefore,  to  find 
that  for  the  year  ended  June  30  last  the  work- 

ing profit  was  only  /'25,174,  and  that  after 
paying  debenture  interest  and  allowing  for  de- 

benture redemption  there  was  an  adverse  bal- 

ance of  £^22,917.  We  shall  refer  to  the  pros- pects of  this  company  in  our  next  issue,  after 
the  meeting  of  shareholders  has  been  held. 

Fhodesia. — The  mineral  output  of  South- 
ern Rhodesia  during  1918  is  given  in  the  table 

below,  together  with  the  corresponding  figures 
for  1917  for  purposes  of  comparison. 

Gold        i 
Silver         oz 
Copper    ton: 
Cfarome      
A^bestos       .. 
Coal    
^Volfram   
Scbeeliie       .. 
ArseDic   
Aniimony       „ 
Baryles   
Ironstone    .••     •. 
Diamonds, carats 

1917  1918 

3,495,391   2,652.250 
211,939    175,722 

3,511    3,253 
72,962    ...  31,285 
9,562    8.574 

548,954       491,268 

11- 

The  following  table  gives  a  record  of  the 
dividends  paid  by  Rhodesian  miningcompanies 
during  1918: 

Rate  declared 
or  its  equiva-     Amount 
lent  subject  to   distributed 
income  tax. 
%  £ 

Eldorado  Banket    15  45,CC0 
Falcon  Mine    20  E0,000 
Gaika  Gold  Mining    S  13,675 
Globe  and  Phoenix    828  165  614 
Kimberley  (Mashonalandl       ij  4,000 
King  (Asbestos)  Rhodesia    74  9.567 
Lonely  Reef    30  81,302 
Rezende  Mines    20  23,e87 
Hhodesia  Chrome  Mines  ■■     10  6,000 
Rbodesiaoand  General  Asbestos  5  20.000 
Shamva  Mines    IS  90  COO 
WankieCollieo     15  76.995 

Total    £615.640 

The  foregoing  table  does  not  include  small 
local  companies  or  syndicates. 

The  output  of  gold  during  December  was 
worth  ,^192,870,  as  compared  with  ̂ 145,458 
in  November  and  /270,616  in  December, 
1917.  Thetotal  output  during  1918  was  worth 

^■2, 652,250,  as  compared  with  ̂ ■3,495,391  in 1917  and  i:3,895,311  in  1916.  The  fall  dur- 
ing 1918  is  due  to  war  conditions,  to  floods  in 

February,  and  particularly  during  the  last 
three  months  of  the  year  to  the  influenza  epi- 
demic. 

West  Africa. — The  yield  of  gold  during 
December  was  returned  at  /1 12,621,  as  com- 

pared with  ;^108,796in  November,  /122,602 
in  December,  1917,  and  ,^146,409  in  Decem- 

ber, 1916.  The  total  output  for  1918  was 

^1,333,553,  as  compared  with  /"l, 529,977  in 1917  and  ̂ 1,615,306  in  1916. 
The  output  of  gold  in  December  by  the 

Ashanti  Goldfields  was  ̂ "32,342,  as  compared with  ̂ 37,366  in  November  and  ̂ 17,730  in 
October.  The  November  figures  were  nor- 

mal, and  those  for  October  reflected  the  rav- 
ages of  influenza.  The  low  December  figure 

is  due  to  poor  health  among  the  European 
underground  staff,  coming  as  an  after  effect  of 
the  epidemic.  The  staff  is  now  being  rein- 
forced. 

Nigeria. — The  output  during  1918  of  Ni- 
gerian tin  companies  reporting  in  the  London 

market  amounted  to  6,648  tons  of  concentrate, 
as  compared  with  6,927  tons  in  1917  and 
6,594  tons  in  1916.  These  figures  do  not  in- 

clude the  yields  of  the  mines  of  the  Niger 
Company  or  of  mines  worked  privately. 

Australasia. — The  Queensland  Govern- 
ment and  Legislature  have  given  the  debenture 

holders  of  the  Chillagoe  Railway  and  Mines 
company  plenty  of  trouble  in  connection  with 
the  acquisition  of  the  property  by  the  State. 
Two  years  ago  the  Premier  offered  ̂ 450,000 
in  cash,  but  the  Legislature  refused  to  confirm 
the  deal.  Subsequently  a  new  agreement 
provided  for  ̂ 475,000  State  bonds  as  the  pur- 

chase price.  Again  the  Legislature  rejected 
the  proposal.  Last  month  the  debenture 
holders  received  another  offer  providing  for 

the  issue  of  State  bonds,  but  making  the  in- 
terest start  with  January  1,  1919,  thus  robbing 

the  holders  of  two  years'  interest.  Moreover 
there  is  a  stipulation  that  the  vendor  com- 

pany must  prove  a  good  title  to  the  whole  of 
the  properties.  It  is  quite  possible  that  some 
of  the  older  properties  may  be  defective  in 
title,  so  the  State  has  a  loophole  for  backing 
out  of  the  whole  agreement  if  there  is  the 
least  doubt  as  to  the  validity  of  the  smallest 



74 THE    MINING     MAGAZINE 

fraction  of  the  property.  Some  of  the  deben- 
ture holders  advised  that  the  State  offer  should 

be  rejected,  and  additional  capital  raised  so 
that  the  mines  and  railway  could  be  worked 
once  more  by  the  company.  The  majority, 

however,  have  decided  to  accept  the  State's offer. 

An  influenza  epidemic  has  made  its  appear- 
ance at  various  places  in  Australia.  So  far 

as  reports  go,  the  chief  cities  only  appear  to 
be  attacked,  and  no  word  has  yet  come  through 
with  regard  to  the  mining  districts. 

The  .Australian  Gold  Producers'  Committee 
is  petitioning  the  Federal  and  State  Govern- 

ments for  a  number  of  concessions  and  other 

means  of  assistance  to  the  languishing  gold- 
mining  industry.  Among  the  demands  are 
the  removal  of  all  taxation,  the  admission  of 

supplies  duty-free,  the  payment  of  substantial 
rewards  for  the  discovery  of  new  goldfields, 
and  the  construction  of  dams  and  the  sinking 
of  wells  and  bores  out  of  public  money.  It  is 
also  proposed  to  ask  the  Repatriation  Depart- 

ment tosubsidize  prospecting  parties  composed 
of  returned  soldiers. 

The  Sulphide  Corporation  has  a  plan  in 
hand  for  producing  sulphate  of  potash  from 

alunite  found  near  Port  Vincent,  on  Yorke's 
Peninsula,  South  Australia.  At  two  places 
there  are  outcrops  of  alunite  on  the  cliff  faces, 
and  under  these  circumstances  it  has  been 
easy  to  prove  the  e.xistence  of  1,000,000  tons 
of  the  mineral.  The  deposits  have  been  de- 

scribed by  Mr.  R.  Lockhart  Jack,  the  Assis- 
tant Government  Geologist.  The  alunite 

will  be  shipped  to  the  corporation's  works  at Cockle  Creek  for  treatment. 
In  our  last  issue,  our  Kalgoorlie  correspon 

dent  gave  particulars  of  a  venture  for  estab- 
lishing a  soda  industry  in  West  Australia. 

Since  then  details  have  come  to  hand  of  a 
similar  proposal  for  the  development  of  salt 
deposits  on  Casuarina  island  at  the  mouth  of 
the  Fitzroy  river.  This  is  not  far  from  Mount 
Morgan.  Bores  on  the  island  show  the  pres- 

ence of  two  beds  of  gravel  and  sand  contain- 
ing brine,  which  rises  in  the  bores  to  within 

20  ft.  of  the  surface.  Coal  and  limestone,  the 
other  two  raw  materials  required  in  the  am- 

monia-soda process,  are  plentiful  locally. 
There  seems  to  be  some  fear  e.\pressed  that 
the  hot  climate  will  be  antagonistic  to  the 
working  of  this  process.  One  of  Brunner, 

Mond  &  Co's.  engineers  has  recently  visited the  island. 
The  report  of  the  .\ssociated  Northern 

Blocks  for  the  year  ended  September  30  last 
shows  that  at  the  old  mine  at   Kalgoorlie  the 

tributers  continue  to  e.xtract  ore  of  good 

quality,  15,285  tons  being  treated  for  a  yield 
of  gold  worth  ir70,794,  of  which  £ri6,089  ac- 

crued to  the  company  as  royalty.  At  the 
Gimlet  leases  at  Ora  Banda,  the  mill  was 
closed  from  May,  1917,  to  the  beginning  of 
January,  1918,  while  work  was  concentrated 
on  development.  From  the  beginning  of 
January  to  the  end  of  the  period  under  review, 
15,850  tons  of  sulphide  ore  yielded  ̂ 32,832. 
The  net  profit  of  the  company  from  all  opera- 

tions was  £-^,425,  so  it  will  be  seen  that  if  it 
had  not  been  for  the  tributers'  work  at  Kal- 

goorlie the  company  would  have  had  a  con- 
siderable debit  balance  for  the  year.  The  re- 

sult of  development  at  the  Gimlet  leases  has 
not  been  encouraging,  as  the  profitable  ore 
occurs  only  in  patches. 

The  cost  of  water  at  Kalgoorlie  is  neces- 
sarily high,  owing  to  the  supply  being  pumped 

from  Mandaring,  300  miles  away,  and  at  an 
altitude  1,200  ft.  lower.  As  Mr.  T.  B.  Stevens 
mentioned  in  a  paper  quoted  in  our  issue  of 
March,  1918,  the  charge  for  treatment  water 
is  7s.  per  1,000  gallons,  and  Is.  6d.  for  sluic- 

ing water.  With  the  rise  of  costs  at  Kal- 
goorlie, efforts  have  recently  been  made  to 

secure  a  reduction  in  the  price  of  water.  Un- 
fortunately the  Government  is  of  opinion  that 

it  is  impossible  to  grant  any  rebate  from  pres- 
ent prices,  as  the  supply  is  already  sold  at  a 

loss.  The  loss  for  the  past  year  has  been  no 
less  than  ̂ 120,000.  Under  these  conditions 
the  mines  are  already  in  fact  receiving  a  sub- 

sidy out  of  public  money.  Possibly  the  prices 
might  be  lowered  if  the  gold- mining  position 
became  acute  and  a  reduction  could  save  the 
situation,  but  the  price  of  water  is  not  likely 
to  be  the  decisive  factor. 

India. — The  output  of  gold  during  1918 
is  returned  at  485,236  oz.,  as  compared  with 
520,382  oz.  in  1917,  541,077  oz.  in  1916,  and 
556,596  oz.  in  1915.  The  decrease  is  due  to 
the  lower  assay-values  in  depth. 

Influenza  has  interfered  with  mining  opera- 
tions in  Lower  Burma,  as  is  evidenced  by  the 

reduction  in  the  output  at  some  of  the  wolfram 
mines.  At  the  Kanbauk  the  yield  in  Decem- 

ber was  33i  tons,  as  compared  with  45i  tons 
in  December,  1917.  The  total  yield  for  1918 
was  376i  tons,  as  compared  with  357  tons  in 
1917.  The  hydro-electric  installation  has  been 
working  and  is  doing  well.  Mr.  H.  D.  Grif- 

fiths gave  some  account  of  this  installation  in 
our  issue  of  November,  1917. 

Malaya.— The  reportof  the  Pahang  Con- 
solidaed  for  the  year  ended  July  31  last  shows 
an  apparent  fall  in  the  tin  content  of  the  ore, 



FEBRUARY,    1919 75 

1,993  tons  of  tin  concentrate  being  extracted 
from  187,300  tons  of  ore,  as  compared  with 
2,656  tons  from  156,700  tons  the  year  before. 
The  explanation  is  that  opportunity  was  taken 
during  the  period  of  high  prices  of  the  metal 
to  treat  comparatively  large  amounts  of 
weathered  low-grade  ore  from  open-cuts.  De- 

velopment underground  has  more  than  main- 
tained the  reserve,  which  now  stands  at 

600,000  tons,  and  this  in  spite  of  the  fact  that 
development  in  depth  was  suspended  owing  to 
the  impossibility  of  obtaining  the  necessary 
additional  pumps. 

Canada. — The  negotiations  in  connection 
with  the  absorption  by  the  Kirkland  Lake 
Proprietary  of  the  properties  of  the  Tough- 
Oakes,  Burnside,  and  Sylvanite  companies, 
the  Sudbury  Syndicate,  and  a  company  at  Co- 

balt have  been  concluded  and  the  terms  pro- 
visionally agreed.  The  final  adoption  of  the 

scheme  is  subject  to  the  confirmation  of  the 
respective  valuations  by  Lt.-Col.  H.  H.  John- 

son, consulting  engineer  to  the  Kirkland  Lake 
Proprietary,  who  is  now  on  the  spot. 
United  States. —  The  preliminary  esti- 

mate of  the  output  of  gold  during  1918  is 
$68,493,500,  or  $15,257,200  less  than  in  1917. 
California  headed  the  states  with  $17,207,000, 
Colorado  was  second  with  $12,853,500,  and 
Alaska  was  third  with  $9,108,500.  The  out- 

put of  silver  was  67,879,205  oz.,  as  compared 
with  71,740,362  oz.  in  1917.  Of  the  various 
states,  Montana  was  first  with  15,341,793  oz., 
Utah  second  with  13,439,811,  Idaho  third 
with  10,138,056,  and  Nevada  fourth  with 

10,113,405.  The  Montana  output  came  chief- 
ly from  the  copper  mines,  that  from  Utah 

from  copper  and  lead  mines,  that  from  Idaho 
from  lead  mines,  and  that  from  Nevada  from 
gold-silver  mines. 

The  output  of  copper  from  United  States 
mines  during  1918  is  estimated  at  834,800 
tons,  as  compared  with  843,030  tons  in  1917 
and  867,310  tons  in  1916.  The  output  of 
quicksilver  was  33,432  flasks,  as  compared 
with  36,159  flasks  in  1917. 

The  Committee  appointed  by  the  Secretary 
of  the  Interior  to  inquire  into  the  status  of  gold 
mining  has  issued  a  report.  Like  the  Inch- 
cape  committee  in  this  country,  it  does  not  be- 

lieve in  bonuses  on  gold  production,  at  any  rate 
at  present.  It  agrees  that  the  cost  of  mining 
gold  has  gone  up  and  that  the  value  of  gold  as 
a  purchasing  agent  has  diminished,  and  admits 
that  these  conditions  have  had  a  serious  effect 
in  causing  a  decline  in  the  output.  On  the 
other  hand  the  report  shows  that  the  United 
States  has  a  bigger  gold  reserve  than  it  knows 

what  to  do  with.  The  total  reserve  is  over  600 
million  pounds,  this  high  figure  being  due  to 
the  influx  of  gold  from  other  countries  caused 
by  the  United  States  becoming  a  creditor  in- 

stead of  a  debtor  country.  The  committee  is 
in  favour  of  gold  mines  being  free  from  the 
excess  profits  tax. 

We  have  referred  on  several  occasions  to 

the  .Alaska-Juneau  Company's  big  low-grade 
gold  mine,  which  has  proved  a  failure  so  far. 
It  is  now  announced  that  new  bonds  repre- 

senting $1,500,000  are  to  be  issued  to  meet 
outstanding  obligations  and  floating  debt,  and 
that  bonds  for  $500,000  are  to  be  offered  for 
sale  at  par  to  provide  capital  for  modifications 
in  the  milling  plant.  Mr.  F.  W.  Bradley  es- 

timates that  with  this  expenditure  it  will  be 
possible  to  increase  the  milhng  capacity  to 
8,000  tons  per  day,  and  thereby  earn  a  work- 

ing profit  in  norma!  times  of  $1,400, 000  per  year. 
During  the  year  1918,  the  monthly  returns 
varied  widely,  but  the  figures  for  the  first  ten 
months  showed  a  total  of  498,851  tons  milled 

of  an  average  assay-value  of  85j  cents  per 
ton,  a  yield  of  $376,707,  or  68i  cents  per  ton, 
and  a  working  cost  of  $314,282,  or  63  cents 
per  ton.  This  cost  does  not  include  admin- 

istration and  general  expenses.  When  the 
mine  was  first  started  the  estimated  output 
was  the  figure  now  quoted,  8,000  tons  per  day, 
but  owing  to  methods  and  machinery  being 
adopted  that  had  not  been  previously  tried,  the 
rate  of  output  was  far  less  than  expected. 

Further  cables  from  the  Camp  Bird  mine 
show  that,  at  the  point  in  the  tunnel  workings 
where  it  was  intended  to  rise  to  the  old  work- 

ings for  the  purpose  of  ventilation,  the  de- 
velopments are  promising,  and  It  is  intended 

to  continue  development  here  instead  of  rising. 
At  another  point  the  lode  is  wide,  averaging 
$12  mostly  in  silver. 

The  application  of  powdered  coal  as  fuel  is 

spreading  rapidly  in  America.  The  Garred- 
Cavers  Corporation  has  been  formed  in  New 
York  to  introduce  the  Garred  and  Cavers 

patent  processes  by  which  pulverized  coal  is 
used  in  blast- furnaces.  The  process  is  to  be 

used  at  the  Tennessee  Copper  Co's.  plant,  and 
at  the  International  Nickel  Co's.  smelter  near 
Sudbury,  Ontario.  Mr.  Garred  is  an  Ana- 
ciJnda  man,  and  he  helped  to  build  the  new 
smelting  plant  at  Mount  Morgan. 

Mexico. — The  Esperanza  company,  oper- 
ating at  El  Oro,  reports  that  an  option  on  a 

new  property  of  mineral  and  agricultural 
value  on  the  west  coast  of  Mexico  has  been 
arranged.  An  examination  is  to  be  made  of 
the  property. 



THE  ORE   MINERALS  OF  TAVOY 

By  J,   MORROW   CAMPBELL.   B.Sc.   M.Inst.M.M.,  F.R.G.S. 

The  author  dehvercd  a  lecture  at  Tavoy.  Lower  Burma,  last  year,  giving  his  views  on 

the  origin  o(  llie  wolfram  deposits.     As  the  lecture  contains  much  novel  matter  we  re- 
produce it  in  full  herewith,  and  we  refer  to  it  in  the  Editorial  columns. 

5. 
6. 

shall 

The  subject  will  be  treated  under  the  fol- 
lowing heads  : 
1.  Conditions  of  occurrence. 
2.  Source  and  method  of  segregation. 
3.  The  origin  of  veins  and  how  they 

are  filled. 

4.  The  order  in  which  minerals  de- 
veloped in  veins. 

Notes  on  various  minerals. 
The  decomposition  of  wolfram. 

I  shall  consider  wolfram  and  cassiterite 
most  in  detail,  but  shall  touch  on  scheeiite, 
molybdenite,  bismuth,  chalybite,  chalcopyrite, 

pyrrhoiite,  pyrite,  galena,  blende,  and  magne- 
tite, as  well  as  secondary  minerals  derived 

from  the  foregoing.  I  shall  leave  practically 
out  of  consideration  fragmental  material,  con- 

fining attention  to  those  occurrences  in  which 
the  ores  are  essentially  in  the  position  in  which 
they  were  originally  deposited. 

Conditions  of  Occukkence.- — The  out- 
standing characteristic  is  that  Tavoy  ores  are 

always  found  in  the  vicinity  of  the  contact  of 
the  granite  with  the  overlying  sedimentary 
rocks.  They  may  be  found  in  either  or  in 
both,  but  never  at  any  great  distance  above 
or  below  the  contact.  In  many  parts  of  the 
disirict  I  have  observed,  as  original  constitu- 

ents of  the  granite,  wolfram  alone,  cassiterite 
alone,  and  also  both  together  in  varying 
ratios,  sometimes  accompanied  by  bismuthite. 
Such  occurrences  are  always  near  the  surface 
of  the  granite,  never  deep  down  within  its 
mass,  and  also  never  far  removed  from  wol- 

fram or  tin  bearing  veins.  Why  should  wol- 
fram and  cassiterite — minerals  of  nearly  three 

times  the  density  of  granite — be  found  at  the 
surface  of  the  solidified  magma  and  not  exist 
to  any  appreciable  extent  in  it  lower  down  ? 
In  several  places  I  have  observed  aplite  dykes 
(aplite  is  merely  a  variety  of  granite)  which 
contain  wolfram  and  cassiterite  in  appreciable 
quantities.  Such  occurrences  are  invariably 
in  the  vicinity  of  wolfram-bearmg  veins. 
We  next  come  to  greisen  which  carries  cas- 

siterite and  wolfram  as  well  as  various  sul- 
phides in  very  considerable  quantities,  some- 

times exceeding  10%.  Greisenoccurs  asbands 
varying  greatly  in  width  on  the  walls  of  veins 
in  granite.  Greisen  is  merely  granite  altered 
in  situ  by  the  conversion  of  its  felspar  into 

mica.  This  change  involves  the  removal  of 
half  the  silica  from  felspar  and  the  addition  of 
water.  It  is  a  change  which  involves  loss  in 
weight,  hence  greisens  are  often  porous  rocks. 
The  same  agents  which  brought  about  this 
change,  often,  but  not  by  any  means  always, 
filled  part  of  the  vacant  space  with  crystals  of 
ore  minerals  and  brought  about  other  changes 
of  less  importance.  Greisen  usually  occurs  in 
wolfram  and  tin-bearing  areas  only. 

It  is  hardly  possible  to  imagine  geological 
and  physical  conditions  more  suitable  than 
those  in  the  Tavoy  district  for  the  study  of 
vein  formation  and  filling,  especially  with 
reference  to  tin  and  wolfram.  I  have  not  seen 

any  other  district  in  any  part  of  the  world  that 
can  compare  with  Tavoy  as  a  field  for  this 
study. 

No  thinking  man  can  doubt  that  wolfram, 
tin,  etc.,  were  brought  up  toward  the  surface 
by  the  molten  granite.  No  theory  of  lateral 
secretion  will  hold  for  a  moment  in  the  case  of 
wolfram  or  tin. 

A  vein  is  the  result  of  the  introduction  into 

an  open  space  in  a  lock  of  material  different 
in  composition  from  that  of  the  enclosing  rock. 
Veins  do  not  necessarily  contain  mineral  of 
commercial  value.  The  veins  in  Tavoy  are 
merely  cracks  or  fissures  in  the  granite  or  sedi- 

mentary rocks  filled  with  quartz,  with  or  with- 
out felspar  or  mica,  throughout  which  valuable 

minerals  may  be  distributed  in  a  more  or  less 
erratic  manner.  Broadly  speaking  the  most 
marked  peculiarity  of  the  veins  is  that  they 
usually  occur  in  groups  parallel  and  close  to 
one  another,  often  very  numerous,  very  nar- 

row, and  frequently  of  short  length.  We  often 
find  a  second  parallel  series  intersecting  the 
first.  Such  deposits  usually  end  abruptly 
along  the  strike,  the  ground  outside  not  having 
been  fissured  or  cracked. 

The  longest  vein  in  the  district  extends  for 
several  miles  northward  from  the  vicinity  of 

Yewaing.  It  strikes  about  N10°W-S10°E 
practically  parallel  to  the  axis  of  the  granite 
ridge.  It  is  certainly  one  of  the  oldest  veins 
in  the  district,  has  undergone  several  re-open- 

ings, and  contains  wolfram,  iron,  copper,  lead, 
and  zinc.  In  cases  where  veins  cross  one  an- 

other, those  striking  more  nearly  N  and  S  are, 
generally  speaking,  older   than  those   whose 
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77 strike  approaches  more  nearly  E  and  \V.  In 
general  the  wolfram-bearing  veins  of  the  dis- 

trict appear  to  strike  W  of  N  and  E  of  S,  but 
they  vary  very  greatly. 

When  a  number  of  parallel  veins  occur  close 
to  one  another,  wolfram  or  tin  is  usually  pres- 

ent in  greater  or  less  quantity  in  them ;  in 
other  words,  fissuring  in  or  above  the  granite 
almost  invariably  means  mineralization.  This 
leads  us  to  suspect  that  there  may  be  a  close 
connection  between  the  cause  of  segregation 
of  ore  minerals  from  tne  magma  and  the 
agency  which  produced  fissurmg. 

Another  characteristic  of  many  Tavoy  veins 
is  that  they  dimmish  in  both  width  and  values 
as  they  go  downward. 

Source  and  Method  of  Segregation. 

— Down  below  the  sedimentary  strata  of  the 

earth's  crust  large  volumes  of  rock  are  known 
to  assume  the  liquid  condition.  When  such 
molten  rock  forces  its  way  to  the  surface  and 
cools  there  it  is  called  volcanic  rock.  When 
it  has  not  sufficient  energy  to  force  an  opening 
to  the  surface  but  comes  part  of  the  way,  often 
insinuating  itself  in  considerable  glasses  along 
the  bedding  planes  of  the  sedimentary  rocks, 
and  there  cools,  it  is  called  igneous  rock.  En- 

dowed with  still  less  energy,  it  may  merely 
raise  the  superincumbent  strata  over  a  certain 
area,  bursting  them  apart  to  a  limited  extent 
perhaps,  and  cool  below  a  considerable  over- 

burden and  therefore  under  great  pressure. 
This  gives  us  another  variety  of  igneous  rock. 
The  whole  mass  is  called  a  batholith,  and  pre- 

vious to  its  solidification  it  was  a  magma.  In 
the  Tavoy  district  we  have  three  such  batho- 
liths  exposed  parallel  to  one  another  in  the 
form  of  ridges  whose  axes  lie  a  little  West  of 
North  and  East  of  South. 

Regarding  the  composition  of  the  magma  of 
Tavoy  granite,  we  have  no  accurate  knowledge. 
We  must  assume  it  to  have  been  in  the  liquid 
condition  and  for  such  a  period  as  to  have  per- 

mitted the  well  known  laws  governing  solutions 
to  have  done  their  work.  It  is  safe  to  say  that 
the  granite  magma  was  a  liquid  composed 
largely  of  silica  with  smaller  quantities  of  alu- 

mina, alkaline  oxides,  magnesia,  lime,  ferrous 
and  manganous  oxides,  also  traces  of  tungsten 
tin,  and  some  rarer  metals.  Sulphur  and  car 
bon  were  also  present,  as  well  as  fluorine 
boron,  eic.  One  of  the  most  important  con 
stituents,  however,  was  water,  and  it  was  pres 
ent  in  more  considerable  quantity  than  one 
might  at  first  be  inclined  to  associate  with  the 
idea  of  molten  rock.  The  very  existence  of 
the  magma  as  such  may  depend  upan  its  con- 

taining water. 

Laboratory  experiments  conducted  with  the 
object  of  elucidating  the  mysteries  of  magmas 
have  signally  failed  in  two  directions.  Pres- 

sures such  as  those  in  nature  are  impracticable 
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and  time  is  too  short ;  nature  is  not  in  a  hurry. 
The  lifetime  of  one  individual  might  be  too 
short  a  time  in  which  to  conduct  one  series  of 
adequate  experiments  on  magmatic  cooling, 
even  if  the  at  present  insuperable  obstacle  of 

pressure  were  overcome.     Our  hopes  of  defi- 
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The  author  delivered  a  lecture  at  Tavoy,  Lower  Burma,  last  year,  giving  his  views  on 

the  origin  of  the  wolfram  deposits.     As  the  lecture  contains  much  novel  matter  we  re- 
produce it  in  full  herewith,  and  we  refer  to  it  in  the  Editorial  columns. 

4. 

5. 
6. 

I  shall 

The  subject  will  be  treated  under  the  fol- 
lowing heads  : 
1.  Conditions  of  occurrence. 
2.  Source  and  method  of  segregation. 
3.  The  origin  of  veins  and  how  they 

are  filled. 

The  order  in  which  minerals  de- 
veloped in  veins. 

Notes  on  various  minerals. 
The  decomposition  of  wolfram. 
consider  wolfram  and  cassiterite 

most  in  detail,  but  shall  touch  on  scheelite, 
molybdenite,  bismuth,  chalybiie,  chalcopyrite, 

pyrrhotite,  pyrite,  galena,  blende,  and  magne- 
tite, as  well  as  secondary  minerals  derived 

from  the  foregoing.  I  shall  leave  practically 
out  of  consideration  fragmental  material,  con- 

fining attention  to  those  occurrences  in  which 
the  ores  are  essentially  in  the  position  in  which 
they  were  originally  deposited. 

Conditions  of  Occl'kkence. — The  out- 
standing characteristic  is  that  Tavoy  ores  are 

always  found  in  the  vicinity  of  the  contact  of 
the  granite  with  the  overlying  sedimentary 
rocks.  They  may  be  found  in  either  or  in 
both,  but  never  at  any  great  distance  above 
or  below  the  contact.  In  many  parts  of  the 
district  I  have  observed,  as  original  constitu- 

ents of  the  granite,  wolfram  alone,  cassiterite 
alone,  and  also  both  together  in  varying 
ratios,  sometimes  accompanied  by  bismuthite. 
Such  occurrences  are  always  near  the  surface 
of  the  granite,  never  deep  down  within  its 
mass,  and  also  never  far  removed  from  wol- 

fram or  tin  bearing  veins.  Why  should  wol- 
fram and  cassiterite — minerals  of  nearly  three 

times  the  density  of  granite — be  found  at  the 
surface  of  the  solidified  magma  and  not  exist 
to  any  appreciable  extent  in  it  lower  down  ? 
In  several  places  I  have  observed  aplite  dykes 
(aplite  is  merely  a  variety  of  granite)  which 
contain  wolfram  and  cassiterite  in  appreciable 
quantities.  Such  occurrences  are  invariably 
in  the  vicinity  of  wolfram-bearmg  veins. 

We  next  come  to  greisen  which  carries  cas- 
siterite and  wolfram  as  well  as  various  sul- 

phides in  very  considerable  quantities,  some- 
times exceeding  10%.  Greisen  occurs  as  bands 

varying  greatly  in  width  on  the  walls  of  veins 
in  granite.  Greisen  is  merely  granite  altered 
in  situ  by  the  conversion  of  its  felspar  into 

mica.  This  change  involves  the  removal  of 
half  the  silica  from  felspar  and  the  addition  of 
water.  It  is  a  change  which  involves  loss  in 
weight,  hence  greisens  are  often  porous  rocks. 
The  same  agents  which  brought  about  this 
change,  often,  but  not  by  any  means  always, 
filled  part  of  the  vacant  space  with  crystals  of 
ore  minerals  and  brought  about  other  changes 
of  less  importance.  Greisen  usually  occurs  in 
wolfram  and  tin-bearing  areas  only. 

It  is  hardly  possible  to  imagine  geological 
and  physical  conditions  more  suitable  than 
those  in  the  Tavoy  district  for  the  study  of 
vein  formation  and  filling,  especially  with 
reference  to  tin  and  wolfram.  I  have  not  seen 

any  other  district  in  any  part  of  the  world  that 
can  compare  with  Tavoy  as  a  field  for  this study. 

No  thinking  man  can  doubt  that  wolfram, 
tin,  etc.,  were  brought  up  toward  the  surface 
by  the  molten  granite.  No  theory  of  lateral 
secretion  will  hold  for  a  moment  in  the  case  of 
wolfram  or  tin. 

A  vein  is  the  result  of  the  introduction  into 
an  open  space  in  a  lock  of  material  different 
in  composition  from  that  of  the  enclosing  rock. 
Veins  do  not  necessarily  contain  mineral  of 
commercial  value.  The  veins  in  Tavoy  are 
merely  cracks  or  fissures  in  the  granite  or  sedi- 

mentary rocks  filled  with  quartz,  with  or  with- 
out felspar  or  mica,  throughout  which  valuable 

minerals  may  be  distributed  in  a  more  or  less 
erratic  manner.  Broadly  speaking  the  most 
marked  peculiarity  of  the  veins  is  that  they 
usually  occur  in  groups  parallel  and  close  to 
one  another,  often  very  numerous,  very  nar- 

row, and  frequently  of  short  length.  We  often 
find  a  second  parallel  series  intersecting  the 
first.  Such  deposits  usually  end  abruptly 
along  the  strike,  the  ground  outside  not  having 
been  fissured  or  cracked. 

The  longest  vein  in  the  district  extends  for 
several  miles  northward  from  the  vicinity  of 

Yewaing.  It  strikes  about  N10"W-S10°E 
practically  parallel  to  the  axis  of  the  granite 
ridge.  It  is  certainly  one  of  the  oldest  veins 
in  the  district,  has  undergone  several  re-open- 

ings, and  contains  wolfram,  iron,  copper,  lead, 
and  zinc.  In  cases  where  veins  cross  one  an- 

other, those  striking  more  nearly  N  and  S  are, 
generally  speaking,  older   than  those   whose 
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77 
strike  approaches  more  nearly  E  and  W.  In 
general  the  wolfram-bearing  veins  of  the  dis- 

trict appear  to  strike  W  of  N  and  E  of  S,  but 
they  vary  very  greatly. 

When  a  number  of  parallel  veins  occur  close 
to  one  another,  wolfram  or  tin  is  usually  pres- 

ent in  greater  or  less  quantity  in  them  ;  in 
other  words,  Assuring  in  or  above  the  granite 
almost  invariably  means  mineralization.  This 
leads  us  to  suspect  that  there  may  be  a  close 
connection  between  the  cause  of  segregation 
of  ore  minerals  from  the  magma  and  the 
agency  which  produced  fissunng. 

Another  characteristic  of  many  Tavoy  veins 
is  that  they  dunmish  in  both  width  and  values 
as  they  go  downward. 

Source  and  Method  of  Segregation. 

— Down  below  the  sedimentary  strata  of  the 

earth's  crust  large  volumes  of  rock  are  known 
to  assume  the  liquid  condition.  When  such 
molten  rock  forces  its  way  to  the  surface  and 
cools  there  it  is  called  volcanic  rock.  When 
it  has  not  sufficient  energy  to  force  an  opening 
to  the  surface  but  comes  part  of  the  way,  often 
insinuating  itself  in  considerable  ij^asses  along 
the  bedding  planes  of  the  sedimentary  rocks, 
and  there  cools,  it  is  called  igneous  rock.  En- 

dowed with  still  less  energy,  it  may  merely 
raise  the  superincumbent  strata  over  a  certain 
area,  bursting  them  apart  to  a  limited  extent 
perhaps,  and  cool  below  a  considerable  over- 

burden and  therefore  under  great  pressure. 
This  gives  us  another  variety  of  igneous  rock. 
The  whole  mass  is  called  a  batholith,  and  pre- 

vious to  its  solidification  it  was  a  magma.  In 
the  Tavoy  district  we  have  three  such  batho- 
liths  exposed  parallel  to  one  another  in  the 
form  of  ridges  whose  axes  lie  a  little  West  of 
North  and  East  of  South. 

Regarding  the  composition  of  the  magma  of 
Tavoy  granite,  we  have  no  accurate  knowledge. 
We  must  assume  it  to  have  been  in  the  liquid 
condition  and  for  such  a  period  as  to  have  per- 

mitted the  well  known  laws  governing  solutions 
to  have  done  their  work.  1 1  is  safe  to  say  that 
the  granite  magma  was  a  liquid  composed 
largely  of  silica  with  smaller  quantities  of  alu- 

mina, alkaline  oxides,  magnesia,  lime,  ferrous 
and  manganous  oxides,  also  traces  of  tungsten 
tin,  and  some  rarer  metals.  Sulphur  and  car 
bon  were  also  present,  as  well  as  fluorine 
boron,  etc.  One  of  the  most  important  con 
stituents,  however,  was  water,  and  it  was  pres 
ent  in  more  considerable  quantity  than  one 
might  at  first  be  inclined  to  associate  with  the 
idea  of  molten  rock.  The  very  existence  of 
the  magma  as  such  may  depend  upon  its  con- 

taining water. 

Laboratory  experiments  conducted  with  the 
object  of  elucidating  the  mysteries  of  magmas 
have  signally  failed  in  two  directions.  Pres- 

sures such  as  those  in  nature  are  impracticable 
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and  time  is  too  short ;  nature  is  not  in  a  hurry. 
The  lifetime  of  one  individual  might  be  too 
short  a  time  in  which  to  conduct  one  series  of 
adequate  experiments  on  magmatic  cooling, 
even  if  the  at  present  insuperable  obstacle  of 
pressure  were  overcome.     Our  hopes  of  deft- 
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lying  strata  were  burst  upward  and  the  press- 
ure thus  relieved.  This  fracturing  could  take 

place  only  immediately  above  the  liquid  aque- 
ous part  of  the  magma,  and  thus  the  origin  of 

the  numerous  parallel  veins  is  accounted  for 
in  circumscribed  areas. 

Relief  of  pressure  would  result  in  partial 
solidification  ;  increase  of  pressure  resultant 

on  further  absorption  of  water  would  cause  re- 
solution of  separated  solids,  and  ultimately 

either  re-opening  of  the  first  series  of  fissures 
or  the  formation  of  a  new  series.  The  events 
I  describe  extended  over  considerable  periods 
of  time.  Even  the  fracturing  was  a  slow 
operation. 

The  failure  of  unusually  accepted  ideas  has 
led  me  to  put  forward  this  theory  in  the  belief 
that  it  explains  rationally  all  the  phenomena 
of  wolfram  and  tin  occurrence  in  Tavoy.  Un- 

less some  leaching  process  such  as  I  describe 
was  operative  just  before  solidification  of  the 
granite  magma,  and  one  which  brought  the 
ore  minerals  from  below  upward,  how  can  we 
explain  the  existence,  near  the  surface  of  the 
grantte,  of  a  layer,  in  some  places  proved  to 
be  over  50  ft.  thick,  in  which  cassiterite  and 

wolfram  occur  uniformly  distributed  through- 
out the  rock  ?  Such  occurrences  are  not  un- 

common. The  rock  often  weathers  rapidly 
and  may  be  worked  by  ordinary  ground  sluic- 

ing. I  know  considerable  areas  worth  be- 
tween 1  and  2  lb.  per  cubic  yard. 

The  origin  of  the  water  which  brought  up 
the  ore  minerals  in  solutions  must  be  sought. 
In  many  parts  of  the  world  hot  water  in  enor- 

mous quantities  issues  from  the  ground  ;  the 
geysers  of  Iceland  and  New  Zealand  are  con- 

spicuous examples.  We  cannot  believe  that 
these  vast  quantities  of  water  are  being  given 
off  century  after  century  by  molten  rock.  It 
nas  been  urged  that  meteoric  water  does  not 
pass  down  to  great  depths,  because  deep  mines 
and  bore-holes  are  almost  invariably  dry  be- 

low the  first  few  hundred  feet.  We  shall  not 
contend  that  surface  water  is  passing  down 
everywhere  to  great  depths.  It  must  be  borne 
in  mind  that  hot  springs  occur  invariably  in 
localities  where  the  upper  strata  have  been 
fractured  by  igneous  rock  thrust  upward.  Such 
fractured  strata  are  much  more  likely  to  per- 

mit water  to  pass  down  than  would  undisturb- 
ed strata.  Though  we  have  no  actual  proof 

that  meteoric  water  does  pass  down  to  great 
depths,  the  evidence  of  hot  springs  and  other 
natural  phenomena  involving  the  presence  of 
large  volumes  of  water  underground  compel  a 
great  many  people  to  assume  that  surface 
water  does  pass  down  to  great  depths  in  frac- 

tured strata.  The  upheavals  caused  by  Tavoy 
granite  resulted  in  extensive  fracturing  of  the 

overlying  sedimentary  rocks,  and  we  are  justi- 
fied in  believing  that  by  this  means  water 

gained  access  to  the  molten  magma  at  many 
points.  There  is  evidence  in  the  numerous 
hot  springs  of  the  district  that  surface  water 
is  still  passing  down  and  being  forced  up. 
Such  phenomena  as  we  see  them  to-day  are 
but  remnants  of  an  activity  that  was  much 

greater  in  past  times. 
We  will  now  inquire  how  tin  and  tungsten 

are  transported  in  nature.  It  is  only  within 
the  last  few  years  that  any  interest  has  been 
displayed  regarding  wolfram,  and  even  now 
no  information  regarding  its  origin  is  to  be  ob- 

tained from  books.  Certain  theories  were  put 

forward  by  Elie  de  Beaumont  and  Dau- 
bree  about  70  years  ago  regarding  the  origin 
of  cassiterite  in  veins.  They  were  the  result 
of  laboratory  experiments,  the  whole  value  of 
which  depends  upon  whether  water  was  or 
was  not  in  gaseous  condition  at  the  points  in 
veins  where  cassiterite  was  being  deposited. 
Since  cassiterite  certainly  travels  in  the  fluid 
condition  to  veins,  and  since  there  was  no 

known  solvent  to  carry  it  in  the  liquid  condi- 
tion, the  ingenious  theory  that  it  travelled  as 

a  gas  (fluoride  or  chloride)  was  devised,  and 
plausibility  was  lent  by  the  fact  that  these 
vapours  are  decomposed  by  water,  yielding 
the  oxide.  This  was  proved  to  be  true  in  the 
laboratory.  This  theory  has  been  accepted 
ever  since  and  the  name  pneumatolysis  was 
coined  to  indicate  all  such  processes  in  nature. 

As  long  as  chlorine,  fluorine,  and  boron  com- 
pounds accompanied  cassiterite  in  the  veins  in 

adequate  quantity  the  theory  was  quite  credi- 
ble, but  what  are  we  to  do  now  that  Tavoy 

veins  show  practically  no  chlorides,  little 
fluoride,  and  never  a  crystal  of  tourmaline  ? 

A  theory  based  on  laboratory  experiments 
with  tin  gave  birth  to  pneumatolysis,  and 

promptly  wolfram,  scheelite,  and  other  asso- 
ciates of  tin  were  credited  with  a  similar  ori- 
gin. Let  us  take  the  ca^e  of  wolfram.  I  can 

see  no  evidence  whatver  of  pneumatolytic  ori- 
gin but  much  evidence  of  aqueous  origin. 

Wolfram  was  certainly  in  solution  in  the  gran- 
ite magma  at  its  surface.  We  cannot  ascribe 

its  presence  there,  uniformly  distribu  ed,  to 
pneumatolysis,  nor  is  it  credible  that  water  in 
the  magma  was  in  the  gaseous  condition  at 
the  time  the  wolfram  was  imprisoned  within 
it.  The  same  argument  applies  to  cassiterite 
when  occurring  as  a  primary  constituent  of 

granite. 
Our  past  ignorance  of  a  form  in  which  tin 
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81 could  be  transported  in  aqueous  solution  so  as 
to  deposit  cassiterite  in  a  vein  is  no  proof  that 
such  does  not  exist. 

Lindgren,  writing  in  1901  on  "  Metasoma- 
tic  Processes  in  Fissure  Veins,"  says  that '  tin 
may  be  held  in  solution  and  deposited  at  ordi- 

nary pressures  by  thermal  waters."  He  quotes 
Prof.  Winkler  as  showing  that  tin  exists  in 
granites  and  other  acidic  rocks  in  some  cases 
not  as  cassiterite  but  chemically  combined  in 
silicates  partly  replacing  silica  ;  and  he  quotes 
also  Verbeck,  who  refers  to  a  hot  spring  in 
Malacca  which  deposits  silicious  sinter  con- 

taining, according  to  an  analysis  by  St.  Meu- 

nier,  9r8%  SiOa,  0'5%  SnO^,  0'2%  FeoOg, 
and  7'5%  HjO.  If  hot  silicious  spring  water 
at  the  surface  deposits  solids  containing  0'5% cassiterite,  how  much  more  capable  would 
similar  silicious  water  be,  at  higher  tempera- 

ture and  pressure,  of  transporting  cassiterite 
from  magma  to  veins. 

The  case  of  tungsten  is  even  simpler  than 
that  of  tin.  Few  know  of  the  existence  of  a 

compound  called  silicotungstic  acid  ;  its  for- 
mula is  SiOa,  4H2O,  I2WO3.  Silicaisordi- 

narily  insoluble  in  water,  so  also  is  tungstic 
oxide  ;  yet  5  parts  of  silica  when  combmed 
with  6  parts  of  water  and  232  parts  of  tung- 

stic oxide  yield  this  substance,  which  is  free- 
ly soluble  in  water  and  not  decomposed  by 

dry  heat  till  over  350°C.  The  alkaline  silico- 
lungstates  are  also  readily  soluble  in  water. 

I  believe  that  highly  silicious  water  under 
high  pressure  and  at  moderate  temperatures 
is  capable  of  carrying  both  tungsten  and  tin 
in  solution,  that  this  is  the  agent  which  ex- 

tracts them  from  the  granite  magma  and  trans- 
ports them  to  veins,  and  that  they  do  not  pass 

upward  in  gaseous  form. 
The  same  liquid  appears  to  dissolve  and 

leach  fluorite  and  other  mmerals  from  the  mag- 
ma. Fluorite  crystals  develop  in  veins,  not 

simultaneously  with  wolfram  or  cassiterite,  but 
at  a  later  stage,  that  is  to  say,  a  lower  tempera- 
ture. 

It  is  not  credible  that  consolidation  of  the 
granite  magma  took  place  above  the  critical 
temperature  of  water.  If  it  took  place  below 
that  temperature,  how  could  cassiterite  and 
wolfram  escape  entanglement  in  it  ?  If  they 
went  out  in  the  acid  mother-liquor,  they  must 
have  been  in  the  liquid  condition.  If  already 
m  solution  there  is  no  necessity  to  bring  in 
pneumatolysis  in  order  to  explain  their  further 
removal  upward  to  veins. 

Wolfram  and  cassiterite  are  both  found  in 
veins  at  least  500  ft.  above  the  surface  of  the 

granite,  and  if  the  result  of  pneumatolytic  ac- 

tion, we  are  asked  to  believe  that  over  500  ft. 
in  depth  of  sedimentary  rock  had  been  heated 
up  to  a  temperature  of  about  350°C.  There 
is  no  evidence  of  greater  metamorphism  of  the 
sedimentary  rocks  in  fissured  than  in  unfissur- 
ed  areas. 

The  temperature  at  which  even  cassiterite 
was  deposited  in  veins  was  probably  much 
lower  than  is  generally  supposed. 

In  tin  veins  at  Mount  Bischoflf,  in  Tasmania, 
chalybite  (crystallized  ferrous  carbonate)  is 
found.  It  occurs  with  tin  and  wolfram  at  Kan- 
bauk,  and  probably  elsewhere  in  Tavoy  dis- 

trict, but  is  not  easily  identified.  It  is  a  min- 
eral not  the  result  of  either  pneumatolysis  or 

of  deposition  at  a  high  temperature. 
We  have  therefore  good  reasons  for  believ- 

ing that  highly  silicious  water  was  the  agent 
which  leached  tin  and  tungsten  from  the  mag- 

ma and  at  quite  moderate  temperature  depos- 
ited cassiterite,  wolfram,  and  associated  min- 

erals in  veins. 
The  Origin  of  Veins  and  How  they 

ARE  Filled. — Vein  openings  are  caused  by 
forces  either  in  or  below  the  rocks  which  they 
traverse.  The  two  great  causes  producing 
cracks  are  : 

(1)  Pressure  generated  locally  in  the  magma 
forces  upward,  cracking  and  tissuring  the  over- 

lying rock.  Overlying  rock  often  includes  the 

upper  part  of  the  granite  beneath  which  un- 
consolidated magma  remains. 

(2)  Contraction,  the  result  of  cooling. 
A  granite  magma  is  computed  to  contract 

fully  4%  on  cooling.  It  is  obvious  that  por- 
tions of  the  magma  remaining  liquid  when 

that  surrounding  it  has  consolidated  will  be 
specially  liable  to  crack  on  cooling.  Aplite 

dykes  are  practically  veins  magmatically  fill- 
ed with  granite.  Where  they  exist  they  oc- 

cupy the  first-formed  fissures.  Veins  produc- 
ed by  upward  pressure  are  liable  to  narrow 

gradually  as  they  go  down  and  to  disappear  at 
shallow  depths.  This  is  specially  noticeable 
in  veins  in  the  sedimentary  rocks.  The  force 

producing  a  fissure  may  act  suddenly  or  gradu- 
ally, may  be  operative  for  a  short  or  long  per- 

iod of  time,  may  cease  at  any  time,  or  act  spas- 
modically and  repeatedly.  The  walls  of  a 

fissure  may  merely  move  apart  when  it  forms, 

or  they  may  be  displaced  vertically  or  hori- 
zontally or  both,  to  a  varying  degree  with 

reference  to  one  another.  Examination  of  the 
vein  matter  often  proves  movement  of  the 
walls  to  have  taken  place  during  or  subse- 

quent to  filling. 
Veins  are  filled  by  the  deposit  of  solid  mat- 

ter from  solutions   passing   upward    through 
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them.  Deposition  takes  place  from  the  walls 
inward,  is  determined  by  the  cooling  of  the 
solution,  and  its  rate  is  controlled  by  the  rate 
of  cooling.  Examination  of  the  vein  matter 
always  indicates  the  rate  of  deposition  ;  the 
larger  the  crystals  the  more  slowly  they  were 
deposited,  and  the  more  gradual  therefore 
was  the  fall  of  temperature. 

Veins  in  Tavoy  district  are  highly  silici- 
ous  in  all  cases,  and  may  for  convenience  be 
divided  into  two  classes,  quartz  and  pegmatite. 
There  is  no  definite  line  separating  the  two; 
they  gradually  merge  into  one  another.  The 
granite  consists  essentially  of  quartz  and  fels- 

par, but  usually  contains  mica  as  well.  A  true 
pegmatite  contains  all  three  minerals,  but  the 
mica,  which  is  an  essential  constituent,  is  dif- 

ferent in  type  from  that  usually  occurring  in 
granite.  All  Tavoy  veins  contain  quartz  and, 
with  very  few  (if  any)  exceptions,  mica  also, 
but  this  is  of  the  type  found  in  pegmatite,  not 
that  in  granite.  Felspar  occurs  only  sporadi- 

cally in  quartz  veins;  little  survives  hydro- 
thernial  influences  which  tend  to  convert  it 
into  sericite  or  potash  mica. 

The  ore  minerals  when  occurring  in  pegma- 
tite are  usually  in  crystalline  aggregates  scat- 

tered fairly  uniformly  throughout  it,  in  con- 
tradistinction from  quartz  veins  where  the  ore 

minerals,  having  been  deposited  before  the 
quartz,  occur  mostly  along  the  walls.  Veins 
often  reopen  along  one  of  the  walls,  say,  for 
example,  the  hanging  wall,  the  vein  filling  ad- 

hering to  the  foot  wall,  in  which  case  the 
hanging-wall  portion  of  the  old  vein  becomes 
the  foot-wall  of  the  new  opening.  Wolfram 
may  be  deposited  on  both  new  walls,  and  when 
filled  the  whole  vein  will  show  a  band  of  rich 

ore  in  the  middle  in  places.  Some  wolfram- 
carrying  veins  can  be  seen  to  have  been  opened 
several  times,  and  sometimes  carry  wolfram 
fairlyevenly  distributed  throughouttheir  width. 

Dr.  \V.  R.Jones  in  1917  stated:  "Wolfram 
and  tin  ore  occur  where  the  chilling  was  great- 

est, and  this  is  why  the  hanging  and  foot-walls 
of  the  Tavoy  lodes  are,  as  a  general  rule,  the 
richest  part  of  a  lode,  and  why  also,  as  a 
general  rule,  the  narrow  lodes  and  stringers  of 
the  district  carry  considerably  higher  percent- 

ages than  do  the  wide  lodes."  I  regard  this 
as  somewhat  misleading. 

Wolfram  is  a  mineral  which,  under  ordinary 
conditions  of  deposition,  seems  to  have  a  diffi- 

culty in  finding  suitable  points  from  which  to 
crystallize,  separates  out  at  much  fe%ver  points, 
and  forms  very  much  larger  crystals  and  groups 
of  crystals  than  any  other  of  the  Tavoy  ore 
minerals.     The  comparison  with  cassiterite  in 

the  same  vein  is  striking,  and  with  molybden- 
ite even  more  so.  When  wolfram  or  any  other 

mineral  commences  to  deposit  in  an  open  vein 

space,  it  must  attach  itself  to  the  wall,  unless  it 
forms  in  space  like  snow,  but  even  then  it  would 
gravitate  to  one  of  the  walls.  All  deposition 
in  the  veins  is  determined  by  chilling,  and 
wolfram  attaches  itself  to  the  walls,  not  speci- 

ally because  of  chilling,  hut  because  it  is  usu- 
ally the  first  mineral  to  develop  and  there  is 

nothing  else  to  which  it  can  attach  itself. 
My  experience  does  not  lead  me  to  believe 

that  the  richness  of  wolfram  veins  in  the  same 
series  varies  inversely  with  their  width.  In 
the  case  of  a  vein  varying  in  width,  the  nar- 

rower portions  are  usually  richer  than  the  wide, 
because  the  same  amount  of  solution  passes 
through  both,  the  same  area  of  wall  is  exposed, 
and  the  chances  are  that  equal  areas  of  wall 
will  receive  approximately  equal  amounts  of 
wolfram  quite  apart  from  the  width  separating 
the  walls.  Wolfram  is  so  fickle  in  its  choice 
of  a  starting  point  for  depositing  that  veins 
carrying  it  are  notoriously  patchy,  and  rules 
are  generally  of  little  utility. 

Let  us  trace  briefly  the  history  of  a  vein. 
When  a  fissure  opens,  it  is  probably  filled 
with  gases  in  the  first  instance,  their  composi- 

tion dependingupon  local  conditions.  Aqueous 
solutions  of  a  highly  silicious  nature  follow  and, 
as  soon  as  their  temperature  falls  to  a  suitable 
point,  wolfram,  we  shall  say,  commences  to 
develop  here  and  there  on  the  walls,  and  con- 

tinues to  increase  in  amount  until  the  tempera- 
ture falls  below  the  point  at  which  it  can  be 

carried  in  solution.  Then  other  minerals 

separate  out,  largely  quartz,  the  wolfram  is 
surrounded,  and  ultimately  the  whole  vein 
space  is  filled.  Veins  in  the  sedimentaries  are 
usually  of  this  type.  Generally  speaking  they 
show  less  sign  of  movement  after  the  first  As- 

suring than  do  veins  in  granite.  This  is  what 
we  should  expect.  But  the  vein  may  not  fill 
peacefully  ;  if  wall  movement  takes  place  be- 

fore filling  is  complete,  wolfram  crystals  may 
be  broken  or  even  pulverized,  the  fragments 
being  surrounded  by  quartz,  mica,  or  even 
other  ore  minerals  coming  in  at  a  later  stage 

and  normally  at  a  lower  temperature.  Ex- 
amples of  this  are  frequent. 

Secondary  movement  of  vein  walls  may  re- 
sult in  mere  cracks  in  the  minerals  and  these 

are  filled  by  other  minerals.  I  can  show  many 
specimens  of  cracks  in  wolfram  filled  by  cassi- 

terite, chalcopyrite,  quartz,  pyrrhotite,  galena, 
blende,  mica,  and  bismuthinite. 

The  amount  of  the  second  or  any  subsequent 
opening  of  the  vein  walls  may  be  greater  than 
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8i the  original  one,  and  therefore  the  subsequent 
filling  greater  in  volume  than  the  original. 
Opening  may  take  place  along  either  foot  or 
hanging  wall,  it  may  break  up  the  vein  matter 
itself,  or  even  take  a  course  in  one  of  the  walls 
parallel  to  the  original  fissure,  joining  it  again 
and  producing  a  horse.  Pieces  of  the  wall- 
rock,  small  or  great,  may  break  away  and  be 
surrounded  by  the  minerals  filling  the  vein. 

Paragenesis  of  Vein  Minerals. — I 
have  given  this  part  of  the  subject  particular 
attention,  observations  in  various  mines  hav- 

ing been  supplemented  by  the  study  of  polished 
surfacesandof  thin  slicesunderthe  microscope. 

Mr.  E.  Maxwell  Lefroy,  in  his  paper  on 

"Wolframite  Mining  in  the  Tavoy  District," 
states  that  cassiterite  is  "  frequently  found 
partly  enveloped  by  the  tungstate,  though  the 

reverse  does  not  occur."  Dr.  \V.  R.  Jones,  in 
his  lecture  delivered  a  year  ago,  says  wolfram 
is  a  lower  temperature  mineral  than  cassiterite. 
He  showed  a  sample  in  which  tin  ore  was  de- 

posited on  wolfram  which  he  said  was  of 
e.xtraordinary  interest  as  showing  the  excep- 

tional in  nature." 
I  have  examined  very  carefully  the  mixed 

wolfram-cassiterite  ores  from  most  of  themines 
in  the  dij^trict  and  in  the  vast  majority  of  cases 
there  is  no  shadow  of  doubt  that  wolfram  was 
deposited  before  tin.  Dr.  Jones  quotes  Dr. 
Malcolm  Maclaren  and  East  Pool,  but  this 
does  not  avad  in  Tavoy.  I  have  seen  many 
hundreds  of  samples  of  cassiterite  filling  the 
spaces  between  wolfram  crystals,  enclosing 
wolfram  and  carrying  the  impression  of  its 
striations,  several  where  it  has  filled  cracks  in 
woltram,  and  two  excellent  examples  of  tin- 
ore  crystals  actually  formed  on  surfaces  of 

wo'fram.  I  can  show  many  specimens  from 
Pagave,  Kanbauk,  Herniyingyi,  Hteinthu, 
Sinbo-Sinma,  Kalonta,  and  other  mines,  all 

bearing  witness  that  w"olftam  preceded  cassit- 
erite. Where  is  there  a  sample  of  the  reverse  ? 

It  seems  very  extraordinary  that  this  false 
doctrine  enunciated  in  1915  should  have  been 
accepted  as  truth  until  very  recently.  Upon 
what  evidence  the  belief  was  ba--ed  I  cannot 
understand  for,  in  spite  of  the  most  persistent 
efforts,  I  have  not  yet  either  found  or  been 
shown  a  specimen  in  which  tin  preceded  wol- 

fram. If  such  exist  they  are  certainly  excep- 
tional. I  admit  that  the  profusion  in  which 

well- formed  cassiterite  crystal  faces  occur  in 
the  mixed  ore  tends  to  make  the  casual  ob- 

server accept  tin  oxide  as  the  older.  Regard- 
ing the  paragenesis  of  wolfram,  literature 

relating  to  Tavoy  has  in  the  past  been  en- 
tirely misleading. 

As  between  wolfram  and  quartz  the  former 
appears  to  come  in  first  in  all  cases.  There 
is  no  evidence  of  even  simultaneous  growth  in 
veins.  With  cassiterite  and  quartz  it  is  differ- 

ent. While  quartz  generally  followed  cassit 
erite  I  have  seen  most  interesting  examples 
of  simultaneous  growth  which  at  first  glance 
look  like  cassiterite  on  quartz.  Quartz  crystals 
lining  cavities  have  growing  on  their  surface 
cassiterite  crystals,  but  on  close  examination 
they  are  seen  to  extend  below  the  present  sur- 

face of  the  quartz  crystal  face.  Upon  remov- 
ing one  a  pit  is  left  in  the  quartz,  which  is  a 

cast  of  the  lower  part  of  the  cassiterite  crystal. 
It  is  quite  evidently  a  case  of  simultaneous 
growth.  This  phenomenon  seems  to  me  to  be 
evidence  very  strongly  supporting  the  theory 
of  the  dissolution  and  deposition  of  cassiterite 
by  silicious  aqueous  solution  which  I  have 
already  advanced. 

Pyrite,  that  is  iron  disulphide  crystallizing 
in  the  regular  system,  is  a  mineral  peculiar  in 
the  respect  that  no  matter  what  temperature 
or  pressure  conditions  obtain  in  a  vein  it  may 
be  deposited.  It  is  found  with  molybdenite, 
wolfram,  and  cassiterite  in  the  zone  of  high 
temperature  deposition,  with  chalcopyrite,  and 
in  still  cooler  zones  with  blende  and  galena. 
It  is  being  deposited  even  at  the  surface  under 
ordinary  physical  conditions. 

The  succession  of  deposition  of  ore  minerals 
in  Tavoy  district,  commencing  at  the  highest 
temperature,  is  as  follows  :  Molybdenite  first ; 
in  all  cases  in  which  proof  is  possible  observa- 

tion has  demonstrated  that  it  precedes  wolfram. 
Wolfram  next,  followed  by  scheelite  in  some 
cases  and  by  cassiterite  in  others,  then  bismuth 
and  bismuthinite.  Then  come  chalcopyrite 

and  arsenopyrite,  followed  by  pyrrhotite,  ga- 
lena, and  blende.  This  order  is  based  on  the 

examination  of  polished  surfaces  and  thin  sec- 
tions under  the  microscope. 

Specimensdemonstrating  this  areas  follows : 
Molybdenite  enclosed  in  wolfram,  wolfram  in- 

side a  quartz  crystal,  wolfram  enclosed  in  cas- 
siterite. Cassiterite  enclosed  in  bismutite  de 

rived  from  bismuthinite.  Fragments  of  radi- 
ated cassiterite  crystals  enclosed  in  mica. 

Quartzenclosed  by  scheelite.  Quartzenclosed 
by  siderite.  Wolfram  fragments  in  chalcopy- 

rite and  in  pyrrhotite.  Chalcopyrite  in  pyr- 
rhotite. Blende  in  chalcopyrite  and  also  in 

pyrrhotite. It  must  be  distinctly  understood  that  the 
same  vein  does  not  usually  contain  all  these 
minerals.  Unless  they  were  brought  up  by 
the  magma  and  present  in  the  solutions  tra 
versing  the  vein  fissures  they  obviously  cannot 
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be  deposited.  In  some  cases  if  we  sink  on  a 
zinc-lead  deposit  we  reach  the  copper  zone, 
and  below  that  again  the  tin  and  wolfram  zone, 
but  it  is  the  exception  rather  than  the  rule  to 
find  all  these  metals  in  the  one  vein.  The 
presence  of  galena  or  blende  in  a  vein  does 
not  necessarily  imply  that  copper  will  be  found 
below  or  that  chalcopyrite  will  necessarily  be 
followed  in  depth  by  cassiterite  or  wolfram. 
Specimens  may  be  shown  which  contain  wol- 

fram, chalcopyrite,  galena,  and  blende  in  the 
same  fragment.  These  were  not  deposited  at 
the  same  time.  It  is  easily  demonstrated  that 

they  followed  the  order  mentioned.  Chalco- 
pyrite was  introduced  by  the  reopening  of  a 

vein  already  containing  wolfram,  and  galena 
with  blende  on  a  second  reopening  at  a  later 
and  cooler  stage. 

The  presence  of  wolfram  does  not  by  any 
means  involve  the  existence  of  cassiterite  in 
any  district.  Both  occur  in  the  Tavoy  district, 
but  wolfram  predominates.  Both  are  also 
found  in  Malaya  and  Cornwall,  but  there  tin 
predominates. 

Based  upon  the  opinion  that  cassiterite  is  a 
higher  temperature  mineral  than  wolfram. 
Dr.  Jones  put  forward  a  theory  that  wolfram 
will  give  place  at  depth  to  cassiterite  in  Tavoy 
district.  In  a  matter  of  such  vital  importance 
to  the  mining  industry  of  Lower  Burma, 
theories  should  be  based  on  facts,  and  facts 
can  only  be  arrived  at  by  careful  and  compre- 
hensiveexaminationof  the  mineral  occurrences 
of  the  district.  This  theory  I  cannot  believe 
to  be  based  on  facts,  for  I  know  enough  of  the 
district  now  to  state  that  facts  point  in  exactly 
the  opposite  direction.  I  am  well  acquainted 
with  a  number  of  mines  in  which  cassiterite 

and  wolfram  occur  together,  and  if  time  per- 
mitted I  should  like  to  give  full  particulars 

with  reference  to  several  such  areas.  Time 
does  not  allow  me  to  do  more  than  summarize. 

In  general  in  such  tin- wolfram  areas  on  the 
contact  the  ratio  of  cassiterite  to  wolfram  is 
greater  in  veins  in  the  sedimentary  rocks  than 
m  those  in  the  granite  below.  When  in  gran- 

ite the  ratio  ot  tin  to  wolfram  appears  to  fall 
as  we  move  down  from  the  vicinity  of  the  con- 

tact. Let  those  of  a  speculative  bent  sink  on 
a  cassiterite  vein  hoping  that  it  will,  like  Sad- 
isdorf  tin-mine,  give  place  to  wolfram,  and 
they  may  not  be  without  hope  ;  but  woe  to  the 
man  who  sinks  on  a  wolfram  vein  in  Tavoy 
hoping  to  get  tin. 

Wolfram.— Mr.  E.  MaxwellLefroy  in 

writing  concerning  this  mineral  says  "  crystals 
are  seldom  seen."  Perfect  crystals  of  either 
wolfram  or  any  other  mineral  are  practically 

unknown,  since  such  must  display  perfection 
in  both  symmetry  of  form  and  smoothness  of 
surface.  All  wolfram  is  crystalline,  that  is,  it 

possesses  both  definite  external  form  and  defi- 
nite molecular  structure.  Take  a  pellet  of 

waterworn  wolfram,  break  it  with  a  blow,  and 

some  of  the  fragments  will  show  brilliant  sur- 
faces ;  these  are  cleavage  planes  present  in 

crystalline  but  never  in  non-crystalline  sub- 
stances. 

Simple  single  crystals  of  wolfram  are  rare, 
as  the  formation  of  such  demands  very  slow 
deposition  under  quite  uniform  conditions. 
Rapid  deposition  results  in  an  acicular  form 
in  which  the  individuals  are  scattered  at  in- 

definite angles  throughout  the  mass  of  the 
quartz.  Wolfram  has  never  been  observed  to 
develop  in  microscopic  crystals  which  pervade 
the  matrix,  but  always  occurs  in  relatively 
speaking  coarse  masses.  Bladed,  prismatic, 
and  tabular  forms  are  common;  all  are  striated 
externally,  the  prism  across  and  other  forms 
parallel  to  the  length  of  the  crystal.  Rich 
patches  in  veins,  especially  in  the  sedimen- 
taries,  present  fine  examples  of  divergent  crys- 

tals. Straight  lamellar  structure  is  common, 
and  curved,  due  to  oscillatory  twinning,  has 
been  observed.  Complex  forms  of  twinning 
are  to  be  seen  resulting  in  siructure  like  the 
polysynthetic  twinning  characteristic  of  micro- 
cline,  but  with  the  lamellae  often  curved  and 

lying  at  an  angle  of  about  40°  to  one  another. 
This  form  of  wolfram  breaks  only  with  much 
greater  difficulty  than  the  more  ordinary  forms 
and  also  resists  decomposition  much  more 
strongly.  When  exposed  to  weathering,  peb- 

bles of  it  develop  this  diagonal  sieve-like  struc- 
ture on  their  surface.  Etching  produces  the 

same  result,  and  a  flat  surface  cut  at  the  proper 
angle  and  polished,  but  not  too  highly,  displays 
the  same  structure  by  reflected  light.  In 
thin  section  wolfram  is  usually  opaque,  but 
sometimes  is  translucent,  in  which  case  it  is 
blood-red  by  transmitted  light  and  weakly 
pleochroic. 

Cassiterite. — The  principal  characteris- 
tic of  cassiterite  of  Tavoy  district  is  the  un- 

usual commonness  of  the  lighter  shades, 

black  tin"  beingquiteexceptional.  Itoccurs 
in  shades  from  nearly  water-clear  to  am- 

ber, brown,  and  deep  chocolate  ;  also  in  a 
variety  of  tones  of  grey  as  well  as  red  and  red- 

dish-brown. Even  fairly  good  crystals  are 
uncommon,  and  either  in  symmetry  of  form 
or  size  none  in  Tavoy  can  compare  with  those 
found  in  Nigeria. 

Cassiterite  is  always  crystalline  in  structure, 
there  being  three  quite  distinct  varieties: 
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(1)  The  ordinary  form  in  which  crystals  are 

hard  and  apparently  homogeneous.  Some 
specimens  of  this  are  very  strongly  pleochroic, 
which  is  unusual. 

(2)  Aggregate.  This  form  is  comparatively 
common.  It  grows  inward  from  nuclei  on  the 
walls  of  veins  showing  concentric  structure 
with  frequently  alternating  bands  of  colour. 
The  outward  form  is  pseudo-crystalline,  and 
under  the  microscope  it  shows  irregular  aggre- 

gate polarization.  Subjected  to  a  blow  such 
pseudo-crystals  break  up  to  powder.  They 
are  so  brittle  that  they  cannot  be  properly 
polished. 

(3)  Prismatic.  This  form  is  more  uncom- 
mon and  does  not  resemble  ordinary  cassiter- 

ite.  I  have  obtained  specimens  from  four 
different  mines,  among  which  are  Hermyingyi 
and  Kalonta.  It  is  found  in  small  prismatic 
crystals  radiating  from  a  central  nucleus.  They 
show  aggregate  polarization  between  crossed 
nicols.  The  existence  at  Tavoy  of  this  form  of 
cassiterite  has  not,  as  far  as  I  am  aware,  been 
previously  recorded.  It  has  two  modes  of  oc- 

currence :  (1)  in  bands  parallel  and  alternating 
with  quartz — crustification — in  veins,  and  (2) 
with  the  interspaces  of  prisms  and  groups 
filled  with  soft  micaceous  mineral.  The  first 
specimen  of  this  I  saw  was  picked  up  on  an 
old  alluvial  dump,  and  though  it  weighed  about 
a  pound  had  been  rejected  as  worthless  by 
Chinamen.  It  is  so  fragile  that  streak  or 
hardness  tests  are  difficult. 

The  second  form  of  tin  mentioned  resem- 
bles wood-tin  somewhat  in  so  far  as  it  consists 

of  concentric  layers  and  acts  very  similarly 
under  the  microscope,  but  differs  greatly  in 
brittleness,  wood-tin  being  anything  but  fra- 
gile. 

Cassiterite  is  the  most  difficult  of  all  min- 
erals to  identify,  as  it  exists  in  so  many  forms 

and  colours. 

SCHEELITE. — This  mineral  occurs  more 
commonly  than  is  generally  supposed,  but  it 
is  not  recognized,  first,  because  it  bears  a  cer- 

tain resemblance  to  quartz,  and,  second,  be- 
cause it  so  readily  alters  superficially  to 

tungstite  that  without  either  chemical  tests  or 
the  microscope  it  is  readily  mistaken  for  tung- 

stite. Scheelite  sometimes  develops  in  veins 
simultaneously  with  quartz,  the  two  together 
filling  spaces  between  wolfram  crystals.  In 
other  cases  it  separates  later  than  quartz,  sur- 

rounding well-developed  crystals  of  that  min- 
eral. Secondary  scheelite  is  not  at  all  uncom- 

mon, being  the  result  of  the  action  of  certain 
solutions  on  wolfram.  Scheelite  is  a  crystal- 

line mineral   but  even  when  primary  it  is  only 

rarely  that  well -developed  crystal  faces  are  to 
be  seen.  When  secondary  it  sometimes  takes 
the  crystalline  structure  of  the  wolfram  from 
which  it  is  derived,  and  at  other  times  it  is 
cryptocrystalline.  When  pure  it  is  white, 
but  impurities  may  give  it  various  shades  of 
yellow,  brown,  or  grey.  There  is  no  simple 
field  test  for  its  recognition.  If  a  mineral 
associated  with  wolfram  is  easily  scatched  by 
a  knife,  has  great  density,  and  a  lustre  inclin- 

ing to  pearly  on  a  fractured  surface,  scheelite 
should  be  suspected,  and  a  sample  sent  to  some 
one  competent  to  identify  it. 

Molybdenite. — Molybdenite  was  prob- 
ably the  first  of  Tavoy  ore  minerals  to  have 

been  deposited  in  veins,  for  it  is  definitely 
established  that  it  preceded  wolfram  in  all 
cases  in  which  evidep^e  of  paragenesis  is  ob- 

tainable. In  Tavoy,  though  occurring  in 
many  veins,  it  is  found  in  such  small  quan- 

tities and  so  erratically  distributed  that  it  is  of 
little  economic  importance.  The  veins  carry- 

ing it  may  be  in  either  granite  or  sedimentaries, 
but  more  commonly  in  the  former.  It  occurs 
associated  intimately  with  wolfram  and  cassit- 

erite, but  appears  to  be  characteristic  of  the 
zone  at  or  below  the  bottom  of  the  wolfram. 
In  the  latter  case  it  is  frequently  mixed  with 
mica  as  a  layer  lining  the  vein  walls. 

Molybdenite  may  be  identified  with  certain- 
ty in  the  field  by,  first,  its  making  a  plumba- 

go-like mark  on  paper,  and,  second,  by  its 
scales  being  flexible  and  non-elastic,  that  they 
bend  without  breaking  and  remain  bent.  No 
other  mineral  responds  to  both  these  tests. 
Like  other  sulphides,  molybdenite  is  readily 
decomposed  by  oxygenated  water,  the  sulphur 

going  off  in  solution  and  the  oxide — molyb- 
dite — remaining.  This  in  its  turn  is  dissolved 
by  water  containing  alkaline  carbonates. 
Molybdite  is  somewhat  variable  in  appear- 
ence,  and  may  be  readily  mistaken  for  tung- 

stite or  meymacite  as  both  may  be  yellow, 
either  pure  sulphur-colour  or  greenish.  Both 
varieties  are  crystalline,  the  former  micro- 

scopic and  the  latter  in  very  beautiful  silky 
fibres. 

Bismuth. — The  metal  is  quite  character- 
istic in  appearance  and  cannot  easily  be  mis- 

taken for  any  other  mineral.  It  readily  takes 
up  oxygen,  forming  a  black  sub- oxide,  which 
in  turn  absorbs  oxygen  and  carbonic  acid, 
turning  grey  and  ultimately  pale  yellow,  and 
yielding  the  basic  carbonate,  bismuthite.  Na- 

tive bismuth  is  known  to  occur  in  only  two  or 
three  parts  of  the  district. 

The  sulphide  of  bismuth,  bismuthinite,  is 
somewhat  more  widely  distributed  though  noi 
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by  any  means  common.  1 1  occurs  in  the  same 
veins  with  wolfram,  cassiterite,  and  molybde- 
niie,  often  in  contact  with  the  two  former,  also 
associated  with  them  as  a  primary  mineral  in 
granite.  It  is  always  fibrous  in  structure, 
steel  grey  in  colour  with  high  metallic  lustre. 
Sometimes  it  is  hair- like  in  separate  fibres. 
It  is  often  found  in  microscopic  crystals 
throughout  quartz  to  which  it  gives  a  smoky 
grey  to  black  appearance.  When  exposed  to 
the  air  it  loses  its  lustre,  turning  black,  then 

grey  to  green,  and  finally  pale  yellow.  In  the 
grey  to  yellow  condition  it  is  found  in  sluicing 
concentrate  and  is  called  bismuth  ochre.  It 
is  really  the  basic  carbonate  (bismuthite),  the 
oxide  (bismite)  not  being  known  in  Tavoy  dis- 

trict as  far  as  I  have  seen.  The  grey  varieties 
contam  sotne  undecomgosed  sulphide. 

Bismuthite  derived  fromthesulphideis  read- 
ily distinguished  from  that  yielded  by  the 

metal,  as  the  former  always  shows  the  fibrous 
structure  of  the  sulphide,  whereas  the  latter  is 
without  definite  structure. 

The  simplest  test  for  bismuth  is  to  place  a 
fragment  in  a  little  cold  hydrochloric  acid  not 
sufficient  to  completely  dissolve  it,  wait  a  few 
minutes  till  action  has  ceased,  pour  the  acid 
into  a  glass  of  water,  when  it  will  turn  milky 
and  a  heavy  white  precipitate  will  fall. 

Other  Ori-:  Miner.\ls. — Other  ore  min- 
erals lound  in  Tavoy  district  include  chalcopy- 

rite  (which  yields  covellite  and  chalcanthite), 
arsenopyrite,  pyrite,  pyrrhotite,  galena,  and 
blende,  the  last  yielding  goslarite.  None  of 
these  are  of  any  economic  importance  in 

Tavoy.  Siderite  or  chalybite  is  found  at  Kan- 
bauk,  but  isof  only  scientific  interest.  Pyrite 
is  ubiquitous.  Chalcopyrite  isnot  uncominon 
in  wolfram-bearing  veins  and  came  in  at  a 
later  stage.  Pyrrhotite  has  been  observed 
in  only  a  few  areas,  and  is  always  associated 
with  galena  and  blende,  usually  in  small  quan- 

tities. Its  introdu:tion  was  later  than  chalco- 
pyrite. Pyrrhotite  alters  to  pyrite,  a  some- 

what peculiar  change.  The  structure  of  the 
resulting  pyrite  is  highly  characteristic.  Such 
pyrite  is  found  only  between  the  bottom  of  the 
oxidized  ore  and  the  surface  of  the  unoxidized 

sulphiile,  and  its  porosity  renders  it  very  sus- 
ceptible to  further  oxidation,  which  sometimes 

takes  place  very  rapidly  even  in  ordinarily  dry 
air.  Arsenopyrite  is  found  in  only  small 
quantity  in  a  few  veins,  and  is  not  usually  in- 

timately associated  with  wolfram.  Magnetite 
is  found  in  veins  in  large  quantities  in  some 
loc  ilities  as  well  as  other  iron  ores,  but  they 
are  not  likely  to  be  of  any  commsrcial  value 
for  some  considerable  time. 

Decomposition  of  Wolfram.  —  The 
rapidity  of  the  decomposition  of  any  solid  sub- 

stance caused  by  contact  with  fluids  depends 
to  a  great  extent  upon  the  ratio  of  exposed 
surface  to  mass.  Wolfram  in  most  of  its 
forms  breaks  up  readily  along  its  cleavage 
planes  into  thin  laminae,  and  therefore  under 
given  conditions  decomposes  inore  rapidly 
than  other  less  fragile  forms.  Wolfram  is  a 
ferrous-manganous  tungstate,  the  iron  and 
manganese  in  it  existing  in  a  condition  prone 
to  take  up  more  oxygen,  thereby  causing  the 
breaking  up  of  the  mineral.  Since  ferrous  and 
manganous  compounds  act  so  simihirlv,  it  will 
save  much  repetition  if  we  regard  wolfram  as 
a  ferrous  tungstate.  We  shall  therefore  take 

iron  throughout  this  argument  to  include  man- 

ganese. 
Wolfram  is  the  result  of  combiiiation  of  the 

basic  radicle  ferrous  oxide  with  the  acid  radi- 
cle tungstic  oxide,  which  combination  has  a 

definite  and  uniform  intensity.  If  wolfram 
comes  in  contact  with  any  substance  in  solu- 

tion which  exerts  a  tnore  intense  attraction 
thin  does  tung>tic  oxide  for  the  basic  radicle, 
the  mineral  will  be  broken  up,  a  new  com- 

pound of  iron  formed,  and  tungstic  oxide  set 
free.     Similarly  with  the  acid  radicle. 

There  is  no  mineral  containing  the  basic 
radicle,  ferrous  oxide,  in  any  quantity  which 

can  withstand  for  a  prolonged  period  the  ac- 
tion of  atmospheric  oxygen  and  water;  all 

sooner  or  latter  break  up,  theironbeingoxidized 
to  ferric  hydrate,  which  is  practically  iron-rust, 
a  very  stable  substance.  The  two  minerals 
containing  ferrous  iron  in  which  it  is  most 
firmly  attached  are  ilmenite,  the  titanate,  and 
wolfram,  the  tungstate.  When  certain  acids 
come  in  contact  with  wolfram,  they  break  up 
the  union  of  its  radicles,  taking  away  iron 
and  leaving  tungstic  oxide  ;  this  I  call  the 

"  acid  decompt)sition  "  Strong  alkalies  simi- 
larly bring  about  a  separation  of  the  wolfram 

radicles,  combining  with  the  tungstic  oxide  ; 

this  1  call  the  "alkaline  decomposition"  of wolfram. 

The  bulk  of  ground-water  in  the  topics  does 
not  contain  free  oxygen  on  account  of  the 
large  quantity  of  matter  of  vegetable  origin 
which  it  carries  in  solution,  but  rain  water, 
which  often  passes  down  veins,  does  contain 
much  free  oxygen.  Ground  -  water  always 
carries  alkiline  carbonates  as  well  as  free  car- 

bonic acid  in  solution.  Oxygenated  rain- 
water passing  down  veins  comes  in  contact 

with  pyrite  and  converts  the  sulphur  into  sul- 
phuric aciil.  All  these  substances,  namely, 

alkaline    carbonates,    carbonated   oxygenated 
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87 water,  and  sulphuric  acid  dissolve  one  or  other 
of  the  wolfram  radicles,  breaking  it  up. 
These  processes  of  dissolution  in  nature  are 
extremely  slow,  but  the  agents  I  mention, 
though  useless  for  dissolving  wolfram  in  the 
laboratory,  when  given  the  necessary  time,  do 
their  work  just  as  completely  as  the  most 
powerful  reagents  the  chemist  can  apply. 

The  acid  decomposition  of  wolfram  is  that 

which  most  commonly  takes  place  in  veins  be- 
cause sulphides  are  usually  present.  They 

yield  sulphuric  acid  on  oxidation.  This  com- 
bines with  the  iron,  yieldmg  ferrous  sulphate 

(green  vitriol),  which  is  freely  soluble  in  water, 
pa-ises  away  in  solution,  comes  in  contact  with 
oxygen  when  it  approaches  the  surface  (as  it 
must  do  ultimately),  breaks  up  and  deposits 
the  hydrated  metallic  oxides  either  as  a  shin- 

ing black  incrustation  on  adjacent  solids  or 
as  a  black  porous  burnt  looking  mass.  The 
residue  left  where  wolfram  was  is  tungstic 
oxide,  the  mineral  tungstite,  commonly  called 
tungstic  ochre.  Its  colour  is  yellow,  varying 
from  pale  to  nearly  orange  and  sometimes  with 
a  greenish  hue.  Its  structure  is  usually  por- 

ous, as  it  is  incapable  of  occupying  the  whole 
space  of  the  original  wolfram.  The  reticula- 

tion it  usually  displays  in  section  under  the 
microscope  or  even  on  polished  surfaces  shows 
very  plainly  how  decomposition  started  from 
cracks  and  cleavage  planes,  gradually  extend- 

ing inward.  Examples  of  the  process  in  pro- 
gress are  common,  but  large  masses  of  tung- 

stite are  rare  on  account  of  the  facility  with 
which  it  is  dissolved  by  alkaline  solutions, 
when  it  passes  away  as  soluble  alkaline  tung- 
state  and  is  usually  lost.  If  such  a  solution, 
however,  encounters  acid  water,  it  is  at  once 
decomposed  and  hydrated  tungstic  oxide  or 
tungstic  acid,  the  mineral  known  as  meymacite, 
IS  formed.  This  is  to  be  found  quite  commonly 
in  cavities  in  veins  and  exists  in  two  forms: 

(l)  as  sulphur,  yellow,  moss-like  tufts  or  radi- 
ating crystals,  and  (2)  as  small  but  often  well- 

developed  amber-coloured  crystals,  commonly 
single,  sometimes  in  groups.  These  two 
varieties  are  both  readily  soluble  in  alkalies, 
but  it  is  not  certain  whether  or  not  they  are  of 
identical  composition.      Both  are  hydrated. 

The  acid  decomposition  of  wolfram  takes 
place  most  readily  in  cases  where  wolfram  and 
pyrite  havedeveloped  in  very  close  association: 
this  is  the  type  of  ore  which  yields  the  largest 
masses  of  tungstite. 

The  alkaline  decomposition  of  wolfram  also 
takes  place  in  veins,  but  it  is  of  most  import- 

ance as  the  process  which  robs  alluvial  de- 
posits of  the  tungstates  contained  in  them. 

Several  detrital  deposits  in  Tavoy  district 
contain  rounded  pebbles  of  wolfram.  These 
usually  display  a  rough  etched  surface,  a  sure 
sign  of  superficial  decomposition.  Since  these 
deposits  answer  to  every  criterion  by  which 
we  can  classify  detrital  deposits  as  alluvial, 
we  must  regard  them  as  true  alluvials  of  very 
recent  origin.  Ordinary  alluvials  contain  no 
wolfram,  but  we  must  not  argue  that  they 
never  contained  it,  for  it  is  practically  certain 
that  they  did  when  they  were  formed  and  that 
it  has  been  removed  since. 

Laterite,  though  frequently  stanniferous, 
never  carries  wolfram,  for  the  solutions  caus- 

ing laterization  dissolve  tungstates,  but  quartz 
pebbles  enclosing  wolfram  and  protecting  it 
from  solvents  have  been  found  occasionally  in 
both  laterite  and  old  alluvials. 

The  alkaline  decomposition  of  wolfram  is 
brought  about  by  alkaline  carbonates  which 
are  present  in  all  ground-water.  These  dis- 

solve out  tungstic  oxide  from  wolfram.  If  out 
of  contact  with  oxygen,  the  excess  of  carbonic 
acid  combines  with  iron,  manganese,  and  (in 
case  of  scheelite)  calcium,  forming  soluble  bi- 
carbonates,  and  thus,  both  wolfram  radicles 
going  away  in  solution,  the  mineral  entirely 
disappears.  This  happens  in  alluvials  deep 
below  water-level. 
When  in  either  veins  or  detrital  deposits 

wolfram  is  exposed  to  the  simultaneous  action 
of  alkaline  water  and  oxygen,  the  tungstic  ox- 

ide only  is  removed,  the  iron  and  manganese 
take  up  oxygen,  assume  their  more  stable  form, 
and  remain  behind  as  a  black  porous  cindery 
mass.  Such  ferruginous  residues  often  con- 

tain small  particles  of  undecomposed  wolfram, 
also  some  scheelite,  but  never  tungstite. 
Hydrochloric  acid  dissolves  from  this  cindery 
mass  the  metallic  hydrates  very  readily,  but 
leaves  behind  wolfram  or  scheelite. 

Burnt  wolfram  of  the  native  miners,  com- 
mon in  many  mines,  is  the  ferruginous  cindery 

residue  I  have  described. 

Scheelite  breaks  up  more  readily  than  wol- 
fram with  all  natural  solvents.  With  sulphuric 

acid,  sulphate  of  lime  is  formed  and  goes  ofT 
in  solution  as  a  rule,  but  in  some  instances  it 
has  been  observed  in  pearly  scales  of  gypsum 
in  intimate  association  with  the  residual  tung- 
stite. 

Another  mode  of  decomposition  of  wolfram 
results  in  its  transformation  into  scheelite. 
This  change  is  demonstrable  only  in  sections 
under  the  microscope.  It  is  of  a  more  com- 

plex nature,  and  need  not  be  discussed  further 
at  present. 

In  this  connection  it  should  be  noted  that 
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in  wolfram  veins  in  which  pyrites  abounds, 
the  ferruginous  residue  from  its  oxidation  often 
covers  w-olfram  in  such  a  way  as  to  mask  its 
true  nature.  In  more  than  one  case  I  have 
seen  such  valuable  mineral  discarded.  All 
ferruginous  and  black  cindery  material  should 
be  crushed  and  panned  now  and  then  so  as  to 
ascertain  its  true  value. 

Conclusion. —  I  wish  to  record  my  high 
appreciation  of  the  advice  and  valuable  assist- 

ance which  Mr.  J.  Coggin  Brown  has  so  freely 
placed  at  my  disposal  whereby  my  work  has 
been  very  materially  facilitated.  I  desire  also 
to  thank  various  friends  for  the  kindly  interest 
which  prompted  them  to  give  me  samples  of 
scientific  value. 

In  conclusion  I  must  say  that  we  should 
not  accept  as  divinely  inspired  the  geological 
lore  taught  us  in  our  school  or  college  days. 
We  are  supine  if  not  sceptical  when  such 
theories  are  not  in  accord  with  natural  pheno- 

mena. They  were  the  result  of  observation 
by  people  in  the  past  in  no  way  superior  to 
ourselves  but  in  scientific  equipment  decidedly 
inferior.  Honesty  of  purpose  is  as  important 
as  patient  observation  and  clear  thinking  in 
those  seeking  the  truth. 

The  theories  I  have  enunciated  are  not  put 
forward  in  any  dogmatic  or  self-assertivespirit, 
but  in  the  hope  that  the  discussion  of  them 
will  make  us  all  wiser,  and  if  they  stimulate 
in  a  few  people  a  keener  interest  in  the  origin 
of  the  ore  deposits  of  the  Tavoy  district  I  shall 
not  have  worked  in  vain. 

When  Mr.  Moi'row  Campbell's  paper  was 
delivered  as  a  lecture  at  Tavoy,  it  caused  much 
interest  and  elicited  discussion.  We  give  in 
the  following  paragraphs  the  comments  made 
by  Mr.  J.  Coggin  Brown,  Chief  Inspector  of 
Mines  in  Burma,  and  a  member  of  the  Geo- 

logical Survey  of  India. 
Mr.  Coggin  Brown  said  that  the  lecture 

could  be  divided  into  two  parts,  the  first  con- 
sisting of  a  large  amount  of  fact,  and  the  sec- 

ond of  a  certain  amount  of  legitimate  theory. 
He  was  aware,  perhaps  to  a  greater  extent 
than  anyone  else  present,  of  the  vast  amount 
of  manual  work  which  the  preparation  of  the 
mineral  specimens  had  entailed.  He  compli- 

mented Mr.  Morrow  Campbell  on  the  beauti- 
ful results  he  had  obtained.  In  addition,  his 

account  of  the  lodes  of  Tavoy  district  was  the 
fullest  which  had  been  given,  and  contained 
several  new  features  of  great  interest.  His 
detailed  description  of  the  various  ore  minerals 
would  prove  invaluable  to  future  workers. 
His  note  on  the  decomposition  of  wolfram  was 

a  fine  piece  of  chemical  research,  carried  out 
under  great  difficulties. 

Mr.  Morrow  Campbell  had  placed  a  nurn- 
ber  of  matters  which  were  previously  specu- 

lative into  the  region  of  incontrovertible  truth. 
Soon  after  he,  Mr.  Brown,  came  to  Tavoy, 
nearly  three  years  ago,  he  began  to  have  his 
doubts  about  some  of  the  statements  of  pre- 

vious writers.  In  1916  he  had  written  that 
wolfram  appeared  to  have  been  usually  the 
first  mineral  to  appear  in  mi.xed  lodes,  but 
that  in  certain  cases  the  converse  seemed  to 
be  the  rule.  He  now  freely  admitted  that 
there  was  no  evidence  at  present  to  sup- 

port the  converse  ana  he  thanked  Mr.  Morrow 
Campbell  for  clearing  up  the  matter.  He 
associated  himself  entirely  with  Mr.  Morrow 

Campbell's  views  on  paragenesis. 
Another  discovery  which  was  due  to  Mr. 

Morrow  Campbell's  work  was  the  recognition 
of  the  occurrence  of  wolfram  as  a  primary 
constituent  in  the  local  granites.  We  knew 
previously  that  cassiterite  occurred  in  the 
granites  and  we  were  searching  for  wolfram 
in  the  same  situations.  Mr.  Morrow  Camp- 

bell found  it,  and  all  the  credit  for  this  impor- 
tant find  was  his.  It  was  a  matter  which 

might  have  far-reaching  economic  effects. 
Regarding  the  purely  speculative  portions 

of  the  discourse,  he  (Mr.  Coggin  Brown)  spoke 
of  the  difficulties  of  the  subject.  Certain 
classes  of  ore  deposits  were  easily  explained, 
because  they  were  formed  under  conditions 
which  were  not  very  abnormal,  and  which 
could  be  reproduced  in  the  laboratory.  But 
when  it  came  to  tin  and  wolfram  lodes — the 

miscalled  "high  temperature  deposits" — we 
were  dealing  with  conditions  which  never  had 

been,  and,  in  the  speaker's  opinion,  never 
would  be  reproduced  artificially.  He  thought 
Mr.  Morrow  Campbell  was  rather  hard  on  the 
pneumatolytic  theory,  which  had  held  the  field 
for  a  long  time,  and  which  had  been  used  by 
most  investigators  to  explain  the  origin  of 
cassiterite  deposits  in  many  parts  of  the  world. 
Dr.  Jones  was  quite  right  when  he  said  that 
it  had  been  adopted  by  the  American  writers 
on  this  class  of  ore  deposits,  though  this  was 
no  reason  why  it  should  not  be  superseded  by 
a  better  one.  The  speaker  doubted  whether 
it  had  been  used  to  explain  the  origin  of  wol- 

fram lodes  to  the  extent  that  Mr.  Morrow 
Campbell  seemed  to  indicate.  However,  he 
too  had  to  give  up  the  pneumatolytic  theory 
to  a  great  extent,  because  he  found  that  it 
could  not  account  for  most  of  the  lodes  of  the 
Tavoy  district. 

In  a  paper  read  before  the  Indian  Science 
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Congress  in  1916  he  had  adversely  criticized 

Dr.  Bleeck's  theory  concerning  the  wolfram 
and  tin  lodes  of  Tavoy,  especially  as  to  the 

presence  of  a  distinct  "  mineral  zone,"  a  wol- 
framite-cassiterite-columbite  zone,  and  the 
presence  of  tourmaline  introduced  by  pneu- 
matolytic  processes  from  the  intrusive  gran- 

ite. He  also  brought  forward  arguments 
illustrating  his  own  pegmatitic  theory  of  the 
formation  of  the  lodes  as  contrasted  with  that 
of  Bleeck.  In  the  case  of  the  wolfram  and 

cassiterite  quartz  veins  of  which  the  pegma- 
titic origin  was  not  so  clear,  it  seemed  to  him 

reasonable  to  regard  them  as  a  hydro-thermal 
phase  of  pegmatites.  In  addition  he  would 
like  to  state  that  he  then  admitted  the  probable 

existence  of  pneumatolytic  actions  on  theoreti- 
cal grounds  to  a  certain  extent,  and  ascribed 

the  formation  of  greisens  to  the  same  cause, 
though  denying  that  boron  and  fluorine  com- 

pounds could  have  had  great  part  in  the 
changes.  He  also  suggested  that  the  place  of 
boron  and  fluorine  might  have  been  taken  by 
sulphur  and  arsenic.  His  own  views  were 
that  the  characteristic  lodes  of  Tavoy  were  of 
pegmatitic  and  associated  hydro-thermal  origin 
usually.  The  pegmatitic  genesis  of  some  of 
them  was  indisputable,  and  they  had  it  on 
high  authority  that  a  hydro-thermal  phase  of 
most  pegmatites  was  now  recognized,  repre- 

sented by  deposits  of  silica  with  or  without 
ore  minerals  in  fissures  as  a  continuation  of 
the  pegmatites.  He  asked  if  it  was  not 
reasonable  to  suppose  that  many  of  the  local 
quartz  lodes  were  a  phase  of  ultra  pegmatitic 
development,  especially  as  there  was  field  evi- 

dence of  one  passing  into  the  other  sometimes. 
Arguing  on  these  lines  he  regarded  some  lodes 
in  Tavoy  as  quartz,  mica,  sulphide,  wolfram, 
and  cassiterite  pegmatites.  Some  of  the  well- 
known  lodes  in  Mergui  and  Thaton  were 
quartz,  mica,  tourmaline  pegmatites  with  wol- 

fram and  tinstone.  The  Byingyi  lodes  in 
Yamethin  district  were,  according  to  his  col- 

league, Mr.  Heron,  quartz,  mica,  beryl  peg- 
matites carrying  wolfram.  Other  examples 

occurred  in  India. 

It  would  be  seen  that  he  agreed  with  Mr. 
Morrow  Campbell  as  to  the  important  part 
played  by  water  in  the  formation  of  the  lodes, 
but  he  was  sorry  that  Mr.  Morrow  Campbell 
had  invoked  the  aid  of  meteoric  water.  He 
was  afraid  he  could  have  nothmg  to  do  with 
that.  All  the  peculiarities  which  the  lecturer 
had  explained  on  this  hypothesis  could  be  ac- 

counted for  by  his  own  one.  He  instanced 
the  extraordinary  length  of  some  of  the  thin 
lodes  of  Tavoy,  the  regular  irregularities  of 

many  of  the  larger  lodes,  the  structure  of  both, 
and  most  of  all,  the  evidences  of  deposition  at 
comparatively  low  temperatures.  These  were 
all  compatible  with  the  theory  of  pegmatitic 
and  hydrothermal  origin.  He  would  like  to 
know  how  the  lecturer  accounted  for  the  for- 

mation by  meteoric  water  of  the  mica  walls 
which  almost  always  bounded  lodes  in  sedi- 

mentary rocks  and,  also,  of  the  greisen  bands' found  in  similar  positions  where  the  lodes  cut 
through  granite. 

Mr.  Morrow  Campbell  found  it  difficult  to 
account  for  the  enormous  quantities  of  water 

issuing  from  the  earth's  surface  in  certain  re- 
gions of  the  world,  if  such  water  was  of  mag- 

matic  origin.  He  (Mr.  Coggin  Brown)  cited 
the  work  of  Gautier,  quoted  by  F.  W.  Clarke 

in  The  Data  of  Geochemistry,"  as  contain- 
ing facts  that  go  some  way  toward  an  explana- 

tion. One  cubickilometre  of  granite  can  yield 
from  25  to  30  millions  of  metric  tons  of  water. 
At  high  temperatures  this  would  be  converted 
into  an  enormous  volume  of  vapour,  without 
taking  into  consideration  the  vast  quantities  of 
other  gases  which  would  be  emitted. 

There  was  another  matter  to  which  he 
would  like  to  refer,  and  that  was  the  economic 
importance  of  the  occurrence  of  wolfram  and 
cassiterite  in  decomposed  granite,  pegmatite, 
and  aplite.  The  lecturer  had  not  emphasized 
this  as  much  as  the  speaker  would  have  liked, 

and  he  regretted  to  say  that  many  mine-own- 
ers in  Tavoy  did  not  appear  to  have  realized 

it  at  all.  Large  quantities  of  the  ores  they 
were  seeking  undoubtedly  occur  in  profitable 
quantities  in  such  locations,  and  he  hoped  that 
more  attention  would  be  paid  to  their  exploita- 

tion in  the  future  than  had  been  done  up  to 
the  present  time. 

Concluding,  Mr.  Coggin  Brown  expressed 
tiis  thanks  to  the  lecturer  not  only  for  the 
pleasure  of  hearing  his  views,  but  also  for 
the  instruction  that  was  to  be  derived  from 

them. 

The  Cockerill  iron  and  steel  works  at 

Seraing,  near  Liege,  were  dismantled  and  de- 
stroyed by  the  Germans.  A  thousand  machine 

tools,  and  cranes,  electric  motors,  etc.,  and 
all  the  raw  material  were  sent  to  Germany. 

Only  two  of  the  seven  blast-furnaces  were 
left  standing,  and  nine  of  the  eleven  rolling 
mills  were  dynamited.  M.  Leon  Greiner  was 
imprisoned  in  Celle  castle  along  with  the  re- 

doubtable M.  Max.  It  is  estimated  that 

^"2,000,000  will  be  the  cost  of  rehabilitating the  works  and  that  it  will  take  three  years  to 
do  so. 



MOTOR  TRANSPORT  UNDER   DIFFICULTIES 

By  J.    A.    L.  GALLARD. 

Lorries  are  likely  to  be  more  exiensively  used  (or  oul-ofllie-way  mines,  and  the  experi- 
ence gained  with  mechanical  transport  on  the  Western  Front  under  the  severe  conditions 

that  have  ruled  there  should  be  valuable.  The  writer,  now  released  from  the  Army, 

spent  three  years  in  the  war  area  ;  after  being  on  ambulance  work,  he  was  commissioned 
and  given  charge  of  an  Ammunition  Column. 

AS  far  as  mechanical  transport  is  concerned 
/-\  the  Great  War  has  undoubtedly  proved 

to  be  the  tnost  exacting  reliability  trial 
ever  known.  Those  who  have  been  engaged 
upon  transport  work  on  the  Western  Front 
have  marvelled  at  tiines  that  mobile  machines 
constructed  of  metal  and  wood  have  been  able 
day  alter  day  to  move  under  their  own  power 
over  the  road  surfaces  torn  by  shell  fire, 
through  mud  swamps,  over  roughly  laid  plank 
tracks  and  corduroy  roads.  When  one  re- 

members that  many  comparatively  slender 
parts  enter  into  the  construction  of  a  motor 

car  and  a  motor  lorry  (or  "  truck,"  as  the 
.Americans  term  a  lorry),  it  is  indeed  surpris- 

ing that  the  mechanical  troubles  experienced 
were  not  even  more  numerous  than  was  actu- 

ally the  case.  There  were  difficulties  enough  ; 
but  experience  teaches,  and  those  who  did  not 
neglect  to  learn  were  in  a  position  to  forestall 
some  fresh  troubles. 

Most  probably  the  experience  gained  dur- 
ing the  war  in  connection  with  the  usage  of 

mechanically-propelled  vehicles,  and  especial- 
ly those  driven  by  internal-combustion  engines. 

will  lead  to  similar  machines  being  employed 
in  increased  numbers  in  the  development  of 
industries  and  of  trade  at  home  and  abroad. 
Of  chief  inteiest  from  the  point  of  view  of  the 
readers  of  the  Magazine  is  the  question  of  the 
use  of  motors  for  mine  transport,  in  the  carry- 

ing of  supplies  from,  and  the  mine  produce  to, 
the  nearest  railhead.  On  some  mining  fields 
motor  lorries  and  tractors  are  being  run  al- 

ready, but  I  have  never  seen  published  any 
inform;ition  regarding  their  working.  Perhaps 
some  overseas  reader  of  the  Magazine  will 
oblige  with  his  experience  in  this  connection. 
Data  relating  to  breakages,  replacements,  and 
costs  would  be  particularly  interesting.  Mean- 

while some  notes  are  given  herewith  based 
upon  an  experience  of  close  upon  three  years 
in  Belgium  and  France  with  light  cars  and 
lorries  of  various  makes. 

Light  vans,  with  dual  tyred  (pneumatic) 
rear  wheels,  capable  of  carrying  15cwt.,  or 
with  single  solid  rear  tyres  and  strengthened 
chassis,  capable  of  carrying  20  cwt.,  might 
he  found  serviceable  in  some  mining  camps. 

But  the  more  general  demand  is  likely  to  be 
for  vehicles  of  a  carrying  capacity  of  30  cwt. 
to  3  tons.  The  latter  is  the  capacity  of  the 
lorries  used  on  the  Western  Front  for  ammu- 

nition service,  though  some  of  the  satne 
vehicles  when  working  at  home  have  carried 

up  to  five  tons. 
The  Sleeve  Valve  Engine.  —  One  of 

the  surprises — at  any  rate  to  the  writer,  whose 
pre-war  motor  experience  was  confined  to 
touring  cars — was  the  way  the  sleeve-valve 
engine  when  fitted  to  heavy  vehicles  stood  up 
to  the  hard  work  it  was  called  upon  to  do  in 
the  war  area.  The  war  has  proved  that  with 
a  good  regular  driver  a  sleeve-valve  engine 
may  be  run  for  years  without  any  serious 
trouble  developing  ;  although,  of  course,  it  is 
not  desirable  to  keep  any  internal-combustion 
engine  going  for  a  long  time  without  thorough 
decarbonizing  and  attention  to  the  wearing 

parts.  I  know  of  a  30  cwt.  sleeve-valve- 
engined  lorry  which  was  run  daily  for  a  couple 
of  years  (excepting  on  a  few  occasions,  when 
springs  or  tyres  had  to  be  changed)  and  so  far 
as  I  can  remember  the  cylinders  were  never 
taken  ofT  during  that  period,  though  the  heads 
were  probably  removed,  and  these,  with  the 
tops  of  the  pistons,  scraped. 

Aminor  difficulty  associated  with  the  sleeve- 
valve  engine  is  the  complete  withdrawal  of 
the  water  from  the  pockets  of  the  cylinder- 
heads  in  frosty  weather.  The  use  of  a  syringe 
pump  is  necessary,  whereas  the  water  jackets 
of  most  motor  engines  are  drained  simply  by 

opening  a  tap  at,  or  removing  a  plug  from,  the  ' base  of  the  radiator. 

Specification  Suggestions.  —  Just  as 
every  type  of  lorry  has  a  favourable  feature 
of  its  own,  so  each  make  probably  has  some 
peculiar  defect.  Only  a  fairly  lengthy  ex- 

perience with  a  number  of  vehicles  of  the 
same  type,  followed  by  a  similar  time  spent 
with  those  of  another  maker,  and  soon  through 
the  whole  list  of  lorry  manufacturers,  could 
fairly  settle  the  often  asked  question  :  Which 
is  the  best  lorry  on  the  market  ?  What  the 
writer  would  be  inclined  to  select  for  trans- 

port work  under  severe  conditions  as  regards 
roads,  or  apologies  for  roads,  would  be  a  high- 
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powered  but  low  •  geared  vehicle  (chain  or 
shaft  driven),  with  rear  wheels  which  can  be 
quickly  fitted  with  a  series  of  skid  chains, 
hooks  being  already  fixed  to  the  rims ;  tow- 
hooks  at  front  and  rear,  with  substantial  brack- 

ets and  bolts  (not  rivets)  ;  long  springs  of 

highest  grade  spring  steel,  with  holding-down 
bolts  and  shackle  pins  of  good  dimensions; 
easily  get-at-able  magneto  and  carburetter; 
sturdy  steering  (with  all  nuts  split-pinned)  ; 
and  of  course  a  ground  clearance  higher  than 
that  usual  for  British  roads.  The  level  of 

the  lubricant  in  the  engine,  gear  box,  and  dif- 
ferential should  be  quickly  ascertainable,  and 

each  of  these  units  should  be  easily  flushed 
out. 

Special  mention  has  been  made  above  of 
fitting  a  number  of  skid  chains  to  each  rear 
(driving)  wheel.  The  reason  is  that  when 

only  one  is  fitted  —  and  some  rear  wheels  are 
made  so  that  they  will  take  only  one  —  the 
wheel  is  very  liable  to  spin  round  until  the 
chain  comes  in  contact  with  the  ground  and 
the  sudden  jerk  thus  caused  severely  strains 
the  transmission,  sometimes  resulting  in  a 
broken  driving  shaft.  In  the  case  of  a  chain- 
driven  lorry  the  suspension  should  be  such 
that  the  rear  sprockets  do  not  come  very  near 

the  ground  under  normal  conditions;  other- 
wise in  bad  ground  stones  may  easily  get  be- 

tween the  sprockets  and  the  chains  with  seri- 
ous results. 

Tractors  for  Soft  Ground.  —  For 
transport  where  there  is  only  soft  ground  with 
no  hard  bottom  and  into  which  ordinary  lor- 

ries would  sink  to  their  axles  there  is  the 
caterpillar  tractor,  which  has  been  so  exten- 

sively used  in  the  war  area  for  hauling  big 
guns.  This  has  a  revolving  band  or  track, 
and  can  move  over  almost  anything.  The 
caterpillar  is  a  slow-moving  vehicle,  but  it  is 
almost  sure  (failing  mechanical  break  down) 
and  can  haul  a  large  tonnage  carried  on  broad- 
wheeled  trailers.  The  75  h.p.  caterpillar  it- 

self weighs  about  five  tons,  and  on  gun  haul- 
age in  the  war  area  has  pulled  up  to  about 

twenty  tons. 
More  mobile  than  ordinary  lorries,  though 

not  so  sure  of  getting  out  of  bad  places  as  a 
caterpillar,  since  thev  have  wheels,  are  the 
lorries  of  the  four-wheel  drive  type.  In  their 
case  the  power  can  be  applied  to  both  sets  of 
wheels,  or  to  either  set.  These  have  also  been 
used  regularly  for  gun  haulage  over  bad  ground 
on  the  Western  Front,  although  fitted  with 
ordinary  lorry  bodies. 

LETTER  TO  THE   EDITOR 
Slime  Concentration. 

The  Editor : 

Sir — The  patent  specification  of  Mr.  Walter 

McDermott's,  which  you  publish  in  your 
October  issue  and  refer  to  in  an  editorial, 
seems  to  me  to  show  that  an  important  in- 

fluence in  slime  treatment  has  practically  es- 
caped recognition  hitherto.  Such  statements 

as  the  following  occur  in  the  specification: — 

"  This  loss  is  largely  due  to  the  very  finely 
pulverized  portion  of  the  mineral  which  flows 
off  in  suspension  in  the  water  from  failure  to 
settle....  A  large  quantity  of  water  is  employed 
and  the  very  fine  particles  of  mineral  in  sus- 

pension in  this  water  can  only  be  separated  by 
provision  of  ample  time  and  large  settlement 
area... .A  large  surface  for  settlement  and  a 

slow  rate  of  flow  of  the  water."... Mr.  Mc- 
Dermott  is  here  describing  existing  practice, 
and  seems  to  express  the  current  belief  that 
nothing  but  gravity  operates  in  settling  fine 
slime  and  that  it  does  so  in  accordance  with 

Stokes'  Law.  Then  he  proceeds  to  describe 
how,  by  the  provision  of  a  smaller  inclination 
and  a  slower  flow,  he  expects  to  obtain  a  more 
efficient  deposition  of  the  mineral  particles, 

while  at  the  same  time  the  "  lighter  "  particles 

are  kept  in  suspension  by  the  shaking  motion 
imparted  to  the  apparatus.  What  exactly  are 

lighter  particles  ?  The  net  result  of  the  ar- 
rangement, if  it  acts  as  described,  would  seem 

to  be  to  facilitate  the  sett'ement  of  those 
particles  which  settle  readily  anyhow  and 
make  more  difficult  the  settlement  of  those 

less  easy  to  settle,  in  fact  to  increase  the  very 
troubles  he  mentions  in  his  opening  statement. 

An  extract  from  a  recent  paper  by  Profes- 
sor Truscott,  issued  under  the  auspices  of  the 

Tin  and  Tungsten  Research  Committee,  is  not 
without  interest  as  illustrating  the  same  cur- 

rent belief,  while  the  extract  does  actually 
contain  a  relation  of  observations  sufficient  to 

account  for  half  the  phenomena  of  slime  con- 
centration, though  their  value  seems  to  have 

passed  unrecognized  by  the  author.  Writing 
of  the  retention  on  sloping  surfaces  of  elutri- 

ated slimed  cassiterite  which  failed  to  settle 
against  a  rising  current  of  006  mm.  per  sec. 
(equivalent  to  a  diameter  of  the  cassiterite 

particles  of  0005  mm.)  :  "  What  was  remark- 
able with  them  all  was  the  quick  deposition  of 

material  so  fine  as  to  have  overflowed  the  pan. 
There  was  in  this  fact  almost  the  suggestion 
that  the  opportunity  for  attachment  was  the 
one  advantage  which  a  colle:;ting  surface  pos- 

sessed, and  that  there  was  some  force  other 
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then  friction  whicli  retained  the  particles  so 
attached.  1 1  was,  moreover,  observed  that  the 
particles,  though  minutely  small,  in  no  sense 
became  merged  in  a  mass,  but  retained  their 
ttidividual  freedom  to  the  extent  that  as  the 
water  drained  out  from  between  them  they  as- 

sembled themselves  in  lattice-shaped  patches 

forming  a  regular  criss-cross  pattern"  (italics 
mine).  The  concluding  observation  simply 

records  the  tendency  of  sand  undergoing  trans- 
port by  flo%ving  water  to  form  banks  and  chan- 
nels as  load  conditions  change,  though  one 

critic  of  Professor  Truscott's  paper  saw  in  it 
a  chance  to  recommend  a  suitable  "  chemico- 
physical"  experimental  programirie  to  account 
for  it,  and  went  on  to  state  that  the  difficulty 
of  separating  fine  slime  is  well  known  to  arise 
from  the  increase  of  the  ratio  of  surface  to 
weight  as  the  size  of  the  particles  diminishes, 
still  sticking  at  Stokes.  Professor  Truscott 
seems  to  believe  that  the  fine  particles  settled 
become  attached  to  the  surface,  although  he 
observed  that  they  retained  their  freedom  of 
movement. 

Far  more  important  than  gravity  in  settling 
slime  on  a  frame  is  the  change  in  rate  of  ve- 

locity of  flow  downward  through  the  film  of 
water.  Particles  in  a  fast  -  moving  stratum 
tend  to  pass  into  a  slower- moving  one  and  so 
reach  the  bottom  where  the  current  is  slowest 
at  a  rate  they  never  would  do  if  gravity  alone 
operated.     Once  there,  the  same  cause  opera- 
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Wolfram  in  Northern  Territory. — 
Government  mining  officials  have  recently 
paid  a  visit  to  the  wolfram  district  in  the 
Northern  Territory.  The  industry  is  not  very 
active,  but  a  number  of  mines  are  being  work- 

ed. Many  men  are  now  working  at  Hatch's 
Creek ;  16  tons  of  wolfram  was  sent  away  by 
camel  team  in  May  and  12i  tons  in  June. 
Wolfram  has  been  found  on  the  King  River, 
about  20  miles  north-east  of  Marranboy. 
The  locality  is  in,  or  bordering  upon,  some  of 
the  most  rugged  and  precipitous  country  in 
the  Territory.  Mr.  Dan  Dillon  has  returned 
from  the  new  field,  bringing  with  him  about 
1  cwt.  of  wolfram,  which  he  picked  up  along 
the  ridge.  He  immediately  returned  to  the 
field  with  a  number  of  men  from  the  Mar- 

ranboy tinfield.  The  wolfram  is  in  leaders, 
in  granite  country  ;  no  lodes  have  yet  been 
found.  The  Wolfram  Camp  mine  looks  well 
for  a  good  future.    It  is  said  to  be  the  best  wol- 

ting  tends  to  keep  them  there,  subject  to  the 
fact  that  the  velocity  of  fiowing  water  cannot 
be  represented  by  a  number  of  parallel  sheets 
moving  with  decreasing  velocity  in  depth,  but 
that  small  vortices  and  eddies  exist  especially 
at  the  bottom.  So  settled,  the  particles  do 
not  stick  to  the  frame  ;  they  move  down  it, 
slowly,  some  of  them,  but  still  they  move,  and 
the  vortices  give  them  a  sortof  hopping  motion. 

This  differential  velocity  exists  on  the  rag 
frame ;  concentration  of  slime  would  be  a 
practical  impossibility  if  it  did  not.  There 
seems  no  particular  necessity  to  hitch  the  sim- 

ple and  efficient  Cornish  frame  on  to  a  carding 
machine,  or  to  shake  a  frame  weighing  more 
pounds  than  the  material  on  it  does  ounces  to- 
secure  (even  if  it  did)  what  is  already  attain- 

able by  simpler  means.  Many  slime  thicken- 
ers and  settlers  owe  their  efficiency  to  the  per- 

haps unconscious  incorporation  of  this  prin- 
ciple. It  acts  in  a  tank  where  baffle  plates 

are  suspended  a  little  way  below  the  surface, 
and  it  would  act  if  a  punched  screen  were 
hung  horizontally  just  below  the  surface. 

Beringer  has  shown  that  slimed  cassiterite 
suspended  in  water  in  a  phial  attached  to  the 
shaking  frame  of  a  vanner  will  not  settle,  this 
arrangement  eliminating  flow  conditions. 

R.  T.  Hancock. 

Jos,  Northern  Nigeria, 

November  28,  1918. 

fram  mine  in  Australia.  Though  it  has  only 
been  worked  with  a  few  men,  ̂ 100,000  worth 
of  wolfram  has  been  taken  out.  The  shaft  is 

on  a  high  hill  opposite  the  crushing  and  dress- 
ing plant.  A  large  quantity  of  the  ore  is  bag- 
ged at  the  mine.  The  lower  grade,  and  that 

containing  copper,  is  taken  to  the  mill  and 
dressed  up  to  high-grade  wolfram.  The  cop- 

per removed  in  dressing  is  shipped  to  south- 
ern smelters.  Some  hundreds  of  tons  of  cop- 
per ore  have  been  shipped.  In  order  to  test 

the  lode  at  greater  depth  a  tunnel  was  driven 
into  the  hill  to  cut  the  lode,  and  after  driving 
400  ft.  the  lode  was  reached,  showing  a  width 
of  17  ft.,  worth  7%  wolfram,  and  also  valuable 
copper  contents.  This  tunnel  will  facilitate 
the  working  of  the  mine  and  give  over  100  ft. of  backs. 

MoRWELL  Brown  Coal — The  immense 
deposits  of  brown  coal  at  Morwell,  Victoria, 
have  been  mentioned  in  the  Magazine  several 
times.  Many  proposals  have  been  made  to 
gasify  this  coal  and  generate  electric  power 
thereby.  The  Victorian  Treasurer,  Mr.  Mc- 
Pherson,  announced  in  his  budget  speech  last 
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week  that  the  vote  of  ̂ 100,974  for  the  Mines 
Department  included  ;^5 1,000  for  develop- 

ment work  in  connection  with  these  deposits. 
He  remarked  that  the  outstanding  necessity 

in  the  development  of  the  State's  mineral  re- sources is  the  utiHzation  of  brown  coal  to  meet 

the  rapidly  growing  demand  for  electrical 
energy  arising  from  the  new  industrial  activity 
in  the  Melbourne  area.  Initial  steps  are  be- 
mg  taken  to  establish  a  50,000  kilowatt  power 
house  at  Morwell.  This  plant  will  be  merely 
the  forerunner  of  a  much  larger  plant  that 
will  be  called  into  being  by  the  continued 
growth  of  present  industries,  and  the  estab- 

lishment of  new  ones,  dependent  primarily  for 
their   existence   on    large   supplies  of  cheap 

a  while  ago  now  possess  a  value,  and  a  rising 
one.  The  revival  is  due  to  the  activities  of 
Hoskins,  Ltd.,  of  Lithgow,  who  have  acquired 
the  deposit  of  hematite  ore  near  the  copper 
mine.  A  railway,  running  from  Spring  Hill, 
on  the  main  western  line,  is  nearing  comple- 

tion. The  ore  will  be  conveyed  by  aerial 
ropeway  from  the  mine,  across  the  valley, 
nearly  a  mile,  to  the  bins,  from  which  it  will 
be  run  direct  into  the  railway  trucks,  so  the 
cost  of  handling  will  be  on  the  low  side.  The 
power  house  is  nearly  completed,  and  the 
works  will  be  lit  by  electricity.  As  the  ore  is 

said  to  produce  a  steel  equal  to  the  best  Brit- 
ish and  American,  the  possibilities  of  future 

expansion  are  great.     It  is  estimated  that  a 

VI  CTORIA 
Scale    cf  miles 

energy.  A  board  of  control  is  to  be  appoint- 
ed to  ensure  that  all  State  and  statutory  elec- 

trical supply  undertakings  throughout  the 
State  shall  adopt  standards  such  as  will  per- 

mit of  the  inter-connection  of  the  various 
power  plants,  and  render  any  of  them  capable 
of  serving  the  widest  possible  field  in  limes  of 
industrial  stress  or  national  emergency.  In 
connection  with  brown  coal  development,  it 
is  hoped  that  a  briquetting  industry  will  be 
established,  either  for  the  supply  of  raw  coal 
briquettes,  which  are  so  successfully  utilized 
in  central  Europe,  or  as  retort-residue  briqu- 

ettes, which  are  beginning  to  find  favour  in  the 
United  States. 

Cadi  A  Iron  Deposits. — The  township  of 
Cadia,  in  Bathurst  district.  New  South  Wales, 
was  hard  hit  by  the  closing  down  of  the  Cadia 
copper  mine,  and  was  nearly  deserted.  It  is 
taking  on  a  fresh  lease  of  life,  and  vacant  al- 

lotments that  one  could  scarcely  give  away 

million  tons  of  high-grade  ore  is  in  sight. 
There  are  rumours  that  the  copper  mine  is 
to  resume  operations  shortly. 
West  Australian  Steel. — It  is  inten- 

ded to  establish  electric  steel  works  in  West 
Australia,  the  company  having  the  matter  in 
hand  being  the  Australian  Electric  Steels  Co. 
Ltd.  This  company  is  incorporated  at  Ade- 

laide, and  has  already  established  works  at 
Sydney,  at  which  120  men  are  employed.  The 
Government  power  station,  in  Perth,  will 
supply  the  current  at  an  exceptionally  low 
cost,  and  scrap  necessary  to  keep  the  works 
going  for  a  considerable  time  is  obtainable  at 
short  notice.  The  plant,  however,  which  is 
of  a  very  special  character,  has  yet  to  come 
from  England,  and  no  definite  date  can  be  giv- 

en for  its  arrival  in  Australia.  A  site  of  some 
seven  acres  has  been  secured  at  East  Guild- 

ford in  close  proximity  to  Cumming  &  Smith's 
superphosphate  works.     The  plant  that  it  is 
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proposed  to  erect  will  be  twice  the  size  of  that 

in  use  at  the  Sydney  branch  of  the  company's 
operations.  It  will  include  an  electric  steel- 
refining  furnace,  the  product  of  which  is  high- 
grade  steel  in  different  forms,  such  as  tools, 
axles,  and  tyres,  machinery  parts,  and  mining 
and  battery  steels  of  different  varieties.  It  is 
also  designed  for  ths  manufacture  of  special 
chrome  steels  for  crushing  plants,  and  man- 

ganese steel  for  the  wearing  parts  of  rock- 
breakers,  ball-mills,  etc.  The  works  will  also 
have  attached  to  them  a  fully-equipped  labora- 

tory and  testing  plant.  An  industry  of  this 
kind  is  one  of  the  special  needs  of  Western 
Australia.  So  many  enterprises  are  at  a 
standstill  at  present  for  want  of  suitable  ma- 

chinery, or  machinery  parts,  and  there  are 
scores  of  mines  on  the  Eastern  and  Murchison 

goldfields  which  are  starving  for  the  where- 
withal to  carry  on  their  operations. 

TORONTO. 

January  6. 
Mineral  Production  During  1918.— 

The  Canadian  Department  of  Mines  estimates 
the  total  value  of  the  mineral  production  for 
1 9 1  Hat  not  less  than  §220.000,000,  as  compared 
with  $189,646,821  for  1917.  The  output  of 
the  more  important  metals  is  estimated  as 
follows:  Gold  §14,750.000  in  value;  silver 
20,800,000 oz.:  copper  117,000,000  1b.;  nick- 

el 91,500,000  lb.;  zinc  36,000,0001b.;  pig  iron 
1,182,001)  tons,  and  steel  ingots  and  castings 
1,010,000  tons.  The  production  of  coal  is 
estimated  at  about  15,180,000  tons,  as  com- 

pared with  H,046,759  tons  during  1917. 
Porcupine. — Labourconditionsshow  con- 

tinued improvement  since  the  closing  of  the 
munition  factories,  as  large  numbers  of  the 
men  released  are  seeking  employment  in  the 
mining  districts.  The  operating  mines  are 
steadily  increasing  their  working  forces.  At 
the  Dome  Mines  active  preparations  are  being 
made  for  the  resumption  of  milling.  Under- 

ground work  has  been  steadily  maintained  and 
there  is  about  400,000  tons  of  ore  ready  for 
the  mill.  Owing  to  favourable  developments 
below  the  700  ft.  level  down  to  a  depth  of 
1,250  ft.,  thtt  average  grade  of  the  ore  reserves 
is  stated  to  have  been  considerably  increased. 
Development  work  at  tlie  Hollinger  Consoli- 

dated IS  being  speeded  up  to  increase  the 
amount  of  ore  available  for  the  mill,  now  run- 

ning at  half  capacity.  It  is  e.\pected  to  be  in 
full  operation  at  an  early  date.  Upwards  of 
40  machine  drills  are  being  operated,  every 
level  from  the  surface  down  to  1,250  ft.  is  be- 

ing opened  up,  and  approximately  one  mile  of 

underground  work  per  month  is  being  accom- 
plished. Everything  points  to  a  very  heavy 

production  during  the  year.  Machinery  has 
been  brought  in  for  the  development  of  the 
Gold  Lake  property,  which  will  be  actively 
undertaken.  The  Davidson,  at  which  exten- 

sive ore-bodies  of  good  grade  have  been  de 
veloped,  is  expected  to  become  a  producer 
shortly.  Thi-;  company  has  recently  acquired 
control  of  the  Bilsky  property  adjoining. 
.\niong  companies  temporarily  closed  down 
owing  to  labour  shortage,  which  will  resume 
operations  if  conditions  continue  favourable, 
are  the  Porcupine  Crown  and  the  West  Dome. 
\  rich  strike  at  the  Mclnlyre  of  ore  averag- 

ing §60  to  the  ton  on  the  1,125  ft.  level  is  re- 

ported. KiRKLAND  Lake.  —  Production  is  well 
maintained  by  the  Lake  Shore,  which  during 
November  recovered  gold  to  the  value  of 
$44,578  from  the  treatment  of  1,820  tons  of 

ore,  the  mill  working  95"5/o  of  the  possible 
running  time.  The  Canadian  Kirkland  prop- 

erty has  been  purchased  by  D.  H.  Angus  and 
George  E.  Drummond,  of  Montreal.  A  high 
price  is  said  to  have  been  paid.  The  directors 
of  the  Wright- Hargreaves  propose  to  sell  a 
block  of  treasury  stock  to  finance  the  construc- 

tion of  a  150  ton  mill.  The  mine  is  adjacent 
to  the  Lake  Shore  and  has  a  continuation  of 
its  rich  veins.  The  Ontario  Kirkland,  which 

is  equipped  with  electrically-driven  machinery, 
has  planned  extensive  development  down  to 
the  300  ft.  level.  The  150  ton  null  of  the 

Kirkland  Lake  has  been  completed  and  is  be- 
ing run  experimentally.  The  Teck  Hughes 

has  resumed  milling  operations  on  a  limited 
scale,  treating  approximately  2,000  tons  of  ore 
during  November.  The  mine  has  been  de- 

veloped to  a  depth  of  600  ft. 
Boston  Creek. — Great  activity  is  looked 

for  in  this  district  during  the  coming  season, 
as  much  additional  capital  has  recently  been 
attracted  to  it.  The  Cullen-Renaud  and  the 

O'Donald  groups  of  claims  have  been  taken 
over  by  the  Allied  Gold  Mines,  a  newly  organ- 

ized company  represented  at  Boston  Creek  by 
Robert  W.  Norrington.  Diamond  drilling  is 
being  carried  on  at  both  groups  and  a  contract 
has  been  let  for  the  sinking  of  a  shaft  on  the 
Cullen-Renaud  on  the  continuation  of  a  rich 
vein  of  the  Miller-Independence.  The  share- 

holders of  the  Miller- Independence  have 
authorized  an  increase  of  the  capital  from 
500,000  to  700,000  shares  to  raise  funds  for 
the  carrying  out  of  an  extensive  development 
programme.  T^e  discovery  of  gold  tellurides 
in  large  (juantities  is  regarded  as  a  highly  en- 
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couraging  indication  of  the  value  of  the  mine. 
As  a  preliminary  step  W.  E.  Simpson  and 
Frank  Groch,  consulting  engineers,  have  be- 

gun the  work  of  thoroughly  surveying  and 
sampling  the  workings.  The  Fidelity  Mining 
Company  which  owns  a  number  of  claims  in 
Skead  Township,  lying  just  eastward  of  the 
Boston  Creek  area,  is  arranging  to  begin  de- 

velopment at  an  early  date. 
Cobalt. — The  NipissingduringNovember 

mined  ore  of  an  estimated  value  of  §281,078, 

and  shipped  products  from  Nipissing  and  cus- 
tom ore  of  an  estimated  net  value  of  8431,605. 

Its  total  production  for  eleven  months  ended 
November  30  was  83,290,672.  In  addition 

to  its  regular  quarterly  5%  dividend  the  com- 
pany declaredanextrabonusof  5%.  Anewvein 

discovered  at  the  200  ft.  level  of  the  Crown 
Reserve  shows  3  to  4  in.  of  ore  carrying  2,500 
oz.  to  the  ton.  The  Kerr  Lake  during  No- 

vember produced  169,000 oz.  of  silver,  being 
a  decline  of  30,000  oz.  as  compared  with  the 
previous  month.  The  Adanac  has  consider- 

ably increased  its  working  forces.  Rich  ore 
has  been  encountered  on  the  310  ft.  level  and 
the  mine  will  make  regular  shipments  to  the 
mill  of  the  Dominion  Reduction  Co.  Not- 

withstanding the  boundary  dispute  with  the 

O'Brien,  the  La  Rose  is  steadily  pushing  de- 
velopment on  the  Violet  property.  The  shaft 

had  been  sunk  to  the  470  ft.  level,  where  the 
ore  shows  improved  silver  content.  At  the 
GifTord  a  vein  of  11  in.  cut  at  the  360  ft.  level 

shows  heavy  mineralization.  The  Pittsburg- 
Lorrain  mine  in  the  South  Lorrain  district 
has  been  closed  down. 

The  Coniagas  report  for  the  year  ended  Oc- 
tober 31  last  shows  a  decrease  in  the  output 

of  silver  as  compared  with  the  year  before, 
but  this  decrease  is  largely  offset  by  the  high- 

er price  of  silver.  The  output  was  974,264 
oz.,  as  against  1,344,276  oz,,  and  the  price  per 

ounce  was  79"89  cents,  as  against  63T1  cents. The  total  income  derived  from  the  sale  of  ore 

and  of  the  products  of  the  sub-^idiary  Coniagas 
Reduction  Company  was  §4,099,491.  The 
dividends  and  bonus  for  the  year  amounted  to 
12i%  on  the  capital,  absorbing  §500,000.  No 
new  discoveries  of  ore  of  any  importance  have 
been  made  lately,  and  the  future  depends 
more  than  ever  on  the  low  grade  concentrat- 

ing ore,  rather  than  on  the  rich  ore  that  can 
be  bagged  in  the  mine. 

Dividends  During  1918. — The  gold  and 
silver  mining  companies  of  Northern  Ontario 
returned  dividends  amounting  to  $6,311,477 
during  the  year,  not  including  the  earnings  of 
private  corporations  which   would  bring   the 

total  up  to  about  $7,000,000.  The  total  for 
1917,  including  the  profits  of  private  com- 

panies, was  $7,726,843.  Twelve  companies 
were  in  the  dividend-paying  class,  9  being 
silver  and  3  gold  mines.  In  1917  there  were 
20  dividend  paying  companies,  15  being  sil- 

ver mines  and  5  gold  mines. 

NORTH  OF   ENGLAND 
February  8. 

The  Lead  Position. — It  were  almost 
superfluous  to  say  that  the  subject  still  upper- 

most in  the  minds  of  mine  owners  is  that 
having  reference  to  the  refund  and  to  the  prices 
of  the  products  that  are  mined.  It  is  worth 
while  perhaps  to  take  stock  of  the  situation 
which  has  developed.  The  Government  gave 
notice  on  December  23,  1918,  that  the  refund- 

ing of  the  award  should  cease  on  December 
31.  When  Government  control  was  lifted  the 
price  of  pig  lead  was  fixed  at  /40  per  ton. 
The  official  view  was  that  the  increase  in  the 

price  justified  the  termination  of  the  award. 
There  came  immediately  from  all  directions 
such  a  storm  of  protest  that  the  Government 

eventually  agreed  that  the  refund  should  con- 
tinue until  January  31  to  those  mines  produc- 

ing a  large  proportion  of  blende  as  distinct 
from  lead.  Pending  an  interview  between  the 
Industrial  Council  of  the  industry  and  the 
Ministry  of  Munitions,  blende  was  allowed  to 
remain  at  the  old  price  of  ;^12.  9s.  9d.  for 

50%  blende  delivered  at  works.  The  inter- 
view took  place  on  January  8.  There  were  in 

attendance  on  one  side  the  whole  of  the  own- 

ers and  trades  unions'  representatives;  on  the 
other  Mr.  Judd,  of  the  Financial  Department : 
Captain  Cockerill,  of  the  Mineral  Resources 
Department,  a  representative  of  the  Board  of 
Trade,  and  several  minor  officials.  It  cannot 
be  said  that  the  attitude  taken  up  by  Mr.  Judd 

revealed  inuch  regard  for  the  economic  situa- 
tion of  the  industry,  let  alone  much  sympathy 

or  understanding  of  the  difficulties  under  which 
owners  have  laboured  since  the  outbreak  of 
war.  It  was  sufficient  for  him  that  the  price 

of  lead  at  £^40  was  one  that  would  ampl\- 
cover  the  award.  In  vain  was  it  pointed  out 
to  Mr.  Judd  that  the  Government  was  selling 
lead  at  the  time  at  ̂ 35,  and  that  the  forward 
price  was  £50,  which  was  equivalent  to  the 
control  price  of  ̂ 29  ;  that  theGovernment  had 
then  63,000  tons  of  lead  in  stock,  the  increase 
for  the  month  being  nearly  14,000  tons,  and 
that  with  this  large  tonnage  hanging  over  the 
market  it  was  quite  obvious  there  was  no  pos- 

sibility of  maintaining  a  figure  of  £-^0  per  ton. 
Mr.  Judd  was  impervious  to  argument,  which 
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gained  important  support  for  the  men's  side. Mr.  Sherwood,  of  the  National  Union  of 
Workers,  was  equally  as  emphatic  as  Mr.  A. 
L.  Onslow,  who  presented  the  case  for  the 
owners,  in  impressing  upon  Mr.  Judd  that  the 
award  was  one  which  the  industry  could  not 
pay,  and  that  if  it  had  to  be  paid  the  industry 
must  necessarily  have  to  close  down.  Mr. 
Judd  was  unyielding.  It  was  made  clear  to 
the  deputation  that  the  Government  wished  to 
liquidate  its  stocks  at  the  earliest  moment,  and 
that  there  was  every  chance  the  price  might 
again  have  to  be  reduced.  The  Government 
is  in  fact  now  offering  its  stocks  of  pig  lead  to 
consumers  at  ;^30,  a  further  reduction  of  £b 
per  ton. 

Mr.  Judd,  indeed,  went  even  further.  The 
control  having  ceased,  the  Government  had 
no  more  responsibility  toward  the  industry. 
If  expenses  could  not  be  met  on  the  figures 
quoted  in  the  open  market,  then  the  mines 

might  just  as  well  close  down.  Three  hours' 
discussion  had  done  nothing  to  break  down 
ever  so  partially  the  official  stand.  It  had 
served  only  to  create  a  disagreeable  impression 
that  the  Government  recognized  no  moral  ob- 

ligation to  an  industry  which  seems  to  have 
been  marked  out  for  specially  harsh  treatment 
during  the  war. 

The  deputation  decided  then  to  approach  the 
Board  of  Trade.  They  were  vouchsafed  an 
mterview,  and  received  a  most  careful  and 
sympathetic  hearing  from  Mr.  Percy  Ashley. 
He  fully  appreciated  the  seriousness  of  the 
position,  and  informed  the  deputation  he  was 
quite  convinced  that  the  Government  should 
allow  the  refund  to  remain  for  a  few  months  at 

all  events.  He  promised  to  communicate  a  de- 
cision at  the  earliest  opportunity.  Notice  has 

now  been  received  that  the  refund  will  be  con- 
tinued until  March  31.  The  respite  so  hardly 

won  is  e.xceedingly  welcome.  Unless  it  had 
been  forthcoming  the  mines  would  have  been 
obliged  to  pay  the  award  in  April  and  May. 
.•\fter  that  the  mining  companies  will  have  to 
make  such  arrangements  as  are  possible  with 
their  men.  But  there  is  little  doubt  that  there 
will  bea  mutual  accommodation  between  mas- 

ters and  men  when  the  Wages  Temporary 
Regulation  Act  ceases  to  apply  to  the  scale  in 
existence  at  the  present  time.  The  nien  have 
evinced  a  disposition  to  come  to  an  amicable 
arrangement  with  their  employers.  It  should 
he  added  that  the  Government,  having  found 
that  the  arrangement  for  the  payment  of  a 
bonus  on  output  is  legally  binding  upon  them, 
will  carry  it  out  until  June  30.  After  that  all 
subsidies  and  assistance  will  terminate. 

Zinc  Mines.  —  With  regard  to  zinc,  the 

position  is  still  obscure.  The  mines  at  the 
present  moment  are  compelled  to  sell  to  the 
Zinc  Smelters'  Association,  but  it  is  under- 

stood that  as  the  Government  is  selling  the 

concentrates  they  have  acquired  from  Austra- 
lia there  will  be  a  free  market  shortly.  What 

the  price  is  to  be  no  one  knows.  If  the  Gov- 
ernment determines  to  drop  the  price  of  the 

ore  it  may  be  supposed  that  the  mines  will 
have  to  accept  a  lower  price.  There  is,  how- 

ever, this  to  be  remembered.  The  English 
smelters  do  not  care  for  Australian  blende, 
and,  as  a  matter  of  fact,  have  so  far  refused 
to  enter  into  a  binding  agreement  to  take  the 
Australian  supplies.  This  appears  to  show 
that  English  blende  i,  superior  in  quality  to 
Australian  blende.  Mine  owners  certainly  be- 

lieve that  the  coarse  English  blende  is  better 

than  the  fine,  dusty  blende  which  has  been  im- 
ported from  the  colonies.  Not  without  a  con- 

siderable bearing  upon  the  situation  is  the  low- 
ness  of  stocks  of  blende  in  Belgium  and  the 
anxiety  of  the  Belgian  Government  to  obtain 
large  quantities  before  the  end  of  the  year. 
The  Belgian  zinc  works  have  been  practically 
destroyed  by  the  Germans,  and  in  most  cases, 
if  not  in  all,  there  is  little  chance  of  their  re- 

suming operations  for  five  or  six  months  to 
come.  The  home  miners  may  find  that  it  will 
be  best  to  enter  into  negotiations  with  the 
Belgian  smelters  to  take  their  products.  In 

any  event,  however,  the  Lead  and  Zinc  Mine- 
Owners'  Association  is  confronted  with  so 
many  difficulties  that  it  is  not  easy  to  see  why 
full  CO  operation  is  not  secured  among  its 
members  for  the  disposal  of  their  products. 

Such  co-operation  is  coming  in  other  indus- 
tries dealing  in  raw  materials,  notably  in  the 

case  of  hematite  iron  ore  and  pig  iron,  and 

there  is  no  reason  why  it  should  not  be  prac- 
ticable in  the  lead  and  zinc-mining  industry. 

The  Caldbeck  Distkict. — The  Carrock 

wolfram  mine  in  the  Caldbeck  T'ells  in  Cum- 
berland is  being  closed  down.  Noticehasbeen 

given  to  the  underground  men,  and  operations 
on  the  surface  will  cease  as  soon  as  the  stocks 
of  ore  have  been  dressed.  This  step  has  been 

compelled  by  high  costs,  one  of  the  most  im- 
portant of  which  is  cartage.  And  in  this  con- 
nection it  may  be  mentioned  that  a  project  has 

been  launched  for  the  building  of  an  electric 
railway  from  the  Cockermouth,  Keswick,  and 
Penrith  railway  to  Carlisle  via  Carrock.  Such 
a  railway  would  facilitate  the  openmg  out  of 
the  very  rich  area  of  the  Caldbeck  Fells  which 
fifty  years  ago  was  one  of  the  chief  producers 
of  lead  in  the  country.     The  blende  at  that 
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time  was  not  treated.  There  arelarge  deposits 
there  which  could  be  worked  if  dealt  with  on 
modern  lines. 
Cyanamide  Manufacture. — The  Nitro- 

gen Products  &  Carbide  Co.,  a  London  company 
which  operates  in  Norway,  is  about  to  establish 
a  similar  industry  at  Workington.  The  com- 

pany has  acquired  the  St.  Helen's  colliery, and  will  carbonize  all  the  coal.  The  gaseous 
and  liquid  products  will  be  treated  for  the 
manufacture  of  sulphate  of  ammonia  and  raw 
materials  for  dyes,  while  the  gas  and  coke  will 
be  used  for  generating  electric  power  for  the 
production  of  carbide  and  cyanamide.  The 
coke  will  also  be  available  for  use  in  the  elec- 

tric furnaces. 

CAMBORNE. 

Joint  Industrial  Council. — On  Janu- 
ary 17,  the  Joint  Standing  Industrial  Council 

for  the  Tin  Mining  Industry  of  the  United 

Kingdom  was  formally  maugurated  at  a  meet- 
ing held  at  Camborne,  when  Mr.  Bertram 

Wilson,  of  the  Ministry  of  Labour,  attended  to 

give  it  his  blessing  as  representing  that  Gov- 
ernment Department.  The  Council  consists 

of  30  members,  one-half  representing  the  Em- 

ployers' Federation  and  the  other  the  Unions. 
The  first  Chairman  is  Mr.  C.  A.  Moreing,  of 
Messrs.  Bewick,  Moreing  &  Co.,  the  general 
managers  of  East  Pool  &  Agar,  Ltd.,  and  the 
Vice-Chairman,  Mr.  J.  Harris,  the  district 

organizer  of  the  Workers'  Union.  The  em- 
ployers' representatives  include  practically 

everyone  of  any  prominence  connected  with 
the  industry,  while  the  employees  have  nomi- 

nated their  most  able  and  trusted  Union  lead- 
ers. It  is  a  strong  combination,  and  we  can- 

not but  think  that  this  organization  has  much 
scope  for  useful  service  before  it.  Mr.  J. 
Vivian  Thomas  is  acting  as  honorary  secre- 
tary. 
The  first  business  of  the  Council  was  to 

give  consideration  to  the  proposal  to  ask  the 
Government  for  financial  assistance  to  enable 

the  industry  to  tide  over  the  abnormal  condi- 
tions now  ruling,  and  to  press  for  a  State  in- 

quiry as  recommended  by  the  Committee  of 
Production  and  referred  to  in  these  columns 
in  November  last.  This  matter  forms  the 
subject  of  the  succeeding  paragraph. 
State  Financial  Aid  for  Cornish 

Mines. — At  last  this  question  of  State  finan- 
cial assistance  for  the  industry,  which  has 

been  talked  about  so  long,  has  been  brought 
to  the  attention  of  the  Government  by  the 
Joint  Industrial  Council,  who,  on  January  30, 
sent  a  representative  delegation  to  meet  the 
2—5 

Parliamentary  Secretary  of  the  Board  of 
Trade.  This  delegation  consisted  of  Messrs. 
C.  A.  Moreing  (Chairman  of  the  Council),  O. 
Wethered,  J.  Gilbert,  C.  V.  Thomas,  Major 
F.  Oats,  J.  Harris,  and  W.  J.  Crowley  (Work- 

ers' Union),  J.  R.  Rowe  (Dockers'  Union), 
together  with  Harold  E.  Fern,  acting  as  secre- 

tary to  the  delegation.  It  was  urged  that  the 
Government  should  : 

{a)  Give  the  industry  such  financial  assist- 
ance as  would  enable  the  mines  to  continue  work- 
ing during  the  period  of  reconstruction,  (b) 

Institute  a  State  inquiry  into  the  position  of 
ihe  industry  and  its  future  prospects  as  recom- 

mended by  the  Committee  of  Production. 
Briefly,  the  reasons  given  in  support  of  these 

claims  were  that : 

(7)  The  necessities  of  the  State  in  the  mat- 
ter of  labour  for  the  Army  and  in  the  control 

of  the  price  of  tin  have  helped  to  bring  the 
industry  to  its  present  parlous  condition. 

(2)  The  high  prices  of  coal  and  materials — 
the  former  mainly  due  to  increases  in  the 

wages  of  coal  miners  which  have  been  author- 
ized by  the  Government  Coal  Controller — 

have  had  a  serious  effect  on  the  industry,  and 
have  prevented  the  tin  miner  from  being  paid  a 
wage  adequate  to  meet  the  increased  cost  of living. 

(j)  The  price  of  tin  for  approximately  the 
first  two  and  a  half  years  of  the  war  was  less 

than  its  pre-war  selling  price.  The  subse- 
quent rise  was  checked  by  the  Government  con- 

trol and  reduced  to  such  a  figure  that  tin  can- 
not be  produced  in  Cornwall  under  e.xisting 

conditions  other  than  at  a  heavy  loss,  except 
in  the  isolated  cases  of  abnormally  rich  lodes, 
or  with  the  assistance  afforded  by  the  sale  of 

the  by- products,  wolfram  and  arsenic. 
(4)  Government  money  is  now  being  pro- 

vided for  out-of-work  donations  which  could 
be  spent  to  better  advantage  in  another  way. 

(5)  Unless  the  mines  now  working  can  be 
maintained,  the  labour  employed  must  subse- 

quently be  thrown  out  of  work,  and  no  work 
will  be  available  for  the  men  now  being  de- 

mobilized, in  which  event  it  is  clear  that  very 
large  sums  of  money  will  have  to  be  found  by 
the  State  by  way  of  unemployment  donations. 

(6)  Recent  inquiries  by  Government  agen- 
cies— witness  the  Committee  of  Production 

and  the  Board  of  Referees — supported  the 
claim  for  a  State  inquiry. 

It  is  understood  the  Minister  frankly  ad- 
mitted that  a  strong  case  had  been  presented, 

and  one  warranting  immediate  attention,  and 
it  is  hoped  in  view  of  this  that  there  will  be 
no  unnecessary  delay  in  tackling  the  problem. 
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To  judge  from  the  reports,  there  would  appear 
to  be  little  doubt  that  the  State  inquiry  will  be 
authorized.  But  the  more  urgent  problem  is 

the  financial  aspect  of  affairs,  for  unless  mone- 
tary assistance  is  promptly  given  in  some 

cases,  the  need  of  the  inquiry  will  be  largely 
discounted.  Once  pumping  is  stopped  and 
the  pitwork  ripped  out,  the  mines  are  unlikely 
to  start  again.  As  to  the  form  of  the  financial 
assistance,  the  two  suggestions  receiving  the 
largest  measure  of  support  are  a  grant  toward 
pumping  cost,  and  the  purchase  for  a  period 

by  the  Government  of  the  mines'  output  of  tin 
concentrate  at  a  fixed  figure  double  that  of  the 
pre-war  price,  and  on  the  linesof  the  wolfram 
contract.  If  the  former  is  adopted,  those 
mines  where  pumping  charges  are  light  will 
not  benefit  on  anything  like  the  scale  of  the 
central  mines  in  the  Camborne  district.  The 
purchase  of  the  output  is  undoubtedly  the 
simplest  and  most  effective  temporary  remedy. 

It  appears  that  the  Joint  Industrial  Council 
does  not  desire  the  assistance  of  the  Member 

of  Pailiament  for  the  Mining  Division  in  se- 
curing Government  assistance  for  the  industry, 

if  we  are  to  judge  by  a  recent  speech  of  Mr. 

Acland's  in  which  he  bewails  their  refusal  of 
his  co-operation.  Probably  the  labour  mem- 

bers of  the  Council — who,  we  believe,  are 
mainly  responsible  for  thisaction — have  longer 
memories  than  he  gives  them  credit  for. 
OuT-OF-WoKK  Donation. —  While  the 

Government  grudgingly  refuses  to  give  any 
financial  assistance  to  those  mines  whose  un- 

fortunate position  has  been  created,  presum- 
ably, by  the  necessities  of  the  States,  on  the 

other  hand  it  has  no  objection  to  paying  "  out- 
of- wot  k  "  donations  to  men  who  have  lost  their 
jobs  through  the  suspension  of  some  of  the 
mines,  and  incidentally,  in  some  cases,  to  our 
personal  knowledge,  of  subsidizing  idleness. 
This  dole  amounts  to  29s.  per  week,  plus,  in 
the  case  of  a  man  with  children,  6s.  for  the 
first  child,  and  3s.  for  the  others  per  week,  so 
that  the  man  with  a  fair-sized  family  can  se- 

cure more  this  way  than  by  working.  This 
costly  scheme  of  outof  work  donations  is  evi- 

dently the  best  plan  the  Government  could 
devis-e  forgetting  over  the  difficulty,  but  we 
fancy  that  had  an  intelligent  business  man 
been  consulted,  a  plan  more  satisfactory,  at 
any  rate  to  the  mining  industry  of  the  West 
of  England,  could  have  been  devised.  For 
instance,  this  money  in  a  lump  sum  would  have 
assisted  some  of  the  mines  to  tide  over  these 
difficult  times,  and  thus  have  provided  work  and 
raw  materials  which  are  needed  for  the  recon- 

struction of  civil  industry. 

Mines  Department. — The  agitation  for 
the  establishment  of  a  Government  Depart- 

ment to  deal  with  all  mining  matters  is  the 
realization  by  the  mining  community  that  so 

long  as  several  Departments  deal  with  differ- 
ent phases  of  mining,  so  long  will  confusion 

reign  supreme  and  the  opportunity  be  afforded 
these  different  Departments  of  side-tracking 
reforms  and  new  ideas,  and  of  escaping  re- 

sponsibility by  putting  the  blame  on  shoulders 
other  than  their  own.  Who  has  not  had  the 

depressing  experience  of  being  referred  from 
one  Department  to  another  until  one  has  given 
up  in  disgust  any  hope  of  finding  the  official 

who  really  has  authority  to  deal  with  one's 
grievance?  Sir  Lionel  Phillips  tackled  the 
problem  in  his  report,  referred  to  recently  in 
these  columns,  and  others  have  before  him, 
but  the  movement  to  be  successful  needs  the 
combined  support  of  the  whole  of  the  mining 
interests  of  the  United  Kingdom.  And  if  a 
Mines  Department,  when  established,  is  to  be 
of  service  to  the  mining  industry  as  a  whole, 
it  must  not  be  run  solely  in  the  interests  of 
coal  mining,  which,  of  course,  is  the  principal 
class  of  mining  in  this  country ;  a  separate 
section  should  be  established  to  deal  with 
metalliferous  mining. 

Workmen's  Compensation  (Silicosis) 
Act,  1918. — This  is  an  Act  which  was  passed 
through  Parliament  in  July  of  last  year,  but 
of  which  little  notice  seems  to  have  been 
taken  in  Cornwall.  Powers  are  given  the 
Secretary  of  State  to  inaugurate  a  scheme  to 

provide,  in  any  specific  industry  involving  ex- 
posure to  silica  dust,  for  the  payment  of  com- 

pensation by  employers  to  workmen  who  are 
certified  to  have  suffered  death  or  total  dis 
ablement  from  the  disease  known  as  fibroid 
phthisis  or  silicosis  of  the  lungs,  or  from  that 
disease  accompanied  by  tuberculosis,  or  to 
workmen,  who,  although  not  totally  disabled, 
are  found  on  medical  examination  to  be  suf- 

fering from  the  disease  to  such  a  degree  as  to 
make  it  dangerous  to  continue  work,  and  are 
for  that  reason  suspended  from  employment. 
It  is  specifically  provided,  however,  that  in  a 
case  of  silicosis  accompanied  by  tuberculosis, 
provision  shall  not  be  made  for  the  payment 
of  compensation  unless  the  silicosis  was  so 
far  advanced  as  to  make  the  workman  special- 

ly liable  to  tuberculosis  infection,  or,  though 
not  so  far  advanced,  was  likely  to  accelerate 
materiilly  the  progress  of  the  disease.  The 
scale  of  compensation  is  that  prescribed  by  the 

Workmen's  Compensation  Act,  1906,  and  any 
subsequent  enactment.  No  order  under  the 
Act  has  so  far  been  made  to  apply  a  scheme 
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for  the  tin-mining  industry  of  Cornwall  and 
Devon,  but  Mr.  Brace,  in  introducing  the  Act, 
specifically  mentioned  that  industry  as  one 
that  was  affected  thereunder.  [Probably  the 
reason  the  Act  has  been  overlooked  in  Corn- 

wall is  that  when  the  bill  was  introduced 
stress  was  particularly  laid  on  its  application 
to  the  fireclay,  firebrick,  ganister,  and  refrac- 

tories industries.  In  the  Magazine  for  July 
last  reference  was  made  to  the  bill  entirely 
from  this  point  of  view. — EDITOR. 1 
South  Crofty. — Last  month  a  lode  of 

good  width  and  payable  values  was  intersected 
in  the  bore-hole  being  put  out  north  at  the  290 
fm.  level.  This  lode  is  believed  to  be  one  of 
the  East  Pool  north  series,  which  in  that  mine 
have  proved  rather  patchy.  However,  it  is 
obviously  a  promising  discovery,  which  will 
doubtless  be  developed  at  the  earliest  oppor- 
tunity. 

Levant. — The  effects  of  the  strike  in  Au- 
gust last  are  still  being  felt  at  this  mine,  and 

are  reflected  in  the  statement  of  account  which 
has  been  issued  to  the  adventurers  for  the  16 
weeks  ended  January  11.  This  shows  that 
only  2,361  tons  of  ore,  or  about  40%  of  the 
normal  quantity,  was  milled,  producing  59 
tons  of  black  tin,  or  the  very  excellent  re- 

covery of  57  lb.  per  ton.  When  it  is  remem- 
bered that  owmg  to  the  accumulation  of  water 

in  the  bottom  of  the  mine,  through  the  cessa- 
tion of  pumping  at  the  time  of  the  strike,  no 

ore  was  mined  below  the  278  fathom  level, 
it  is  encouraging  to  see  so  high  an  aver- 

age grade  of  ore  still  available  in  the  upper 
workings.  It  looks  as  though  in  some  re- 

spects the  strike  may  prove  a  blessing  in  dis- 
guise, for  the  development  work  carried  out  of 

necessity  in  the  upper  levels  has  given  these 
satisfactory  results.  For  the  period  of  this 
account,  a  loss  of  ̂ 1,856  was  made,  and  but 
for  the  fact  that  the  company  is  working  under 
the  cost-book  system  of  unlimited  liability,  the 
financial  position  would  not  be  regarded  as 
particularly  strong.  Capital  is  badly  needed 
for  shaft  sinking,  development,  and  the  instal- 

lation of  transit  facilities  underground,  but 
the  present  condition  of  the  industry  in  gen- 

eral has  doubtless  decided  the  executive  that 

this  is  hardly  the  time  to  convert  the  com- 
pany into  one  of  limited  liability,  and  to  make 

an  appeal  for  funds.  We  believe  that  this 
famous  old  mine  would  respond  well  to  any 
capital  outlay  of  this  character.  A  notable 
feature  of  this  account  is  that,  since  the  last 

meeting,  a  further  ;£'3,000  has  been  invested in  5%  War  Loan,  and  an  overdraft  created 

with  the  company's  bankers  of  ̂ 2,234  ;  this 

does  not  appear  to  be  good  business  on  the 
face  of  it.  The  number  of  employees  is  now 
251  ;  before  the  strike  the  mine  employed 
336,  so  that  clearly  all  the  men  were  not  gain- 

ers by  the  dispute. 
Wheal  Kitty. — This  mine  closed  down 

on  January  25  after  having  worked  continu- 
ously since  1838,  and  having  produced  well 

over  one  million  pounds'  worth  of  mineral, 
principally  tin.  It  will  be  remembered  that 
the  late  J.  H.  Collins  in  1904  acquired  a  con- 

trolling interest  in  this  mine  and  subsequently 
a  company  was  formed  with  a  capital  of 
^35,000,  and  although  hampered  by  insuffi- 

cient funds  for  development,  small  dividends 
were  paid  for  several  years.  In  July,  1916, 
the  debenture  holders  took  possession,  and 
Mr.  Harold  E.  Fern  was  appointed  by  the 
Court  as  receiver  and  manager  on  their  be- 

half. Up  to  March,  1918,  he  operated  the 
mine  at  a  small  profit,  in  spite  of  the  reduc- 

tion of  the  staff  from  220  to  less  than  100,  and 
in  spite  of  the  high  prices  of  coal  and  other 
materials.  In  March,  1918,  a  breakage 
occurred  to  the  polecase  at  the  540  ft.  level  in 

Sara's  shaft,  and  before  it  could  be  replaced, 
the  water  was  well  over  it.  In  view  of  the 

heavy  cost  to  recover  the  lift,  it  was  then  de- 
cided to  temporarily  abandon  the  Sara  shaft 

workings  and  put  the  men  to  work  above  the 
adit  level  in  the  Wheal  Vottie  section.  For 
the  time  being,  both  ends  were  met,  but  with 
the  reduced  price  of  tin,  this  low  grade  ore 
could  not  be  operated  at  a  profit,  and  in  the 
absence  of  the  necessary  capital,  there  was  no 

alternative  but  to  suspend  work.  We  are  in- 
formed that  at  the  time  the  breakage  in  the 

pitwork  occurred,  the  Stamps  lode  at  the  590 
fm.  level  assayed  178  lb.  per  ton  over  a  width 
of  15  inches,  and  there  seemed  every  prospect 
of  opening  up  a  very  profitable  section  of 
stoping  ground.  As  it  is  not  unusual  to  be 
told,  when  the  water  in  a  mine  prevents  ex- 

amination and  verification,  that  a  splendid  lode 
was  left  there  when  the  mine  closed,  it  is  satis- 

factory to  know  in  this  case  that  the  engineer 
of  the  Ministry  of  Munitions  visited  the  mine 

just  prior  to  the  accident  and  his  report  con- 
firms the  statement  of  the  management.  It 

appears  that  there  is  still  some  hope  that 
operations  will  be  recommenced,  as  an  option 
for  the  sale  of  the  mine  and  machinery  has 
been  granted,  and  a  deposit  paid. 
Substitutes  for  Tin. — The  high  price 

of  tin  last  year  led  to  the  use  of  substitutes. 
In  particular,  it  has  been  found  that  the  use 
of  cadmium  as  a  substitute  for  tin  in  the  manu- 

facture  of  bearing  and   anti- friction    metals, 
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white  metals,  and  solders,  has  been  found  to 
give  fairly  satisfactory  results,  cadmium  being 
alloyed  with  lead  and  zinc  in  different  propor- 

tions according  to  the  particular  use  for  which 
the  alloy  is  to  be  employed.  As  every  metal- 

lurgist is  aware,  cadmium  lowers  the  melting 
point  of  alloys,  and  is  therefore  particularly 
suitable  for  producing  fusible  alloys  and  soft 
solders.  It  is  of  interest  to  note  that,  in  the 
United  States,  it  is  officially  suggested  that  a 
research  laboratory  should  be  set  up  with  a 
view  to  ascertaining  exactly  how  far  cadmium 
can  be  used  as  a  substitute  for  tin,  as  well  as 
for  the  purpose  of  discovering  new  uses  for 
the  metal.  The  principal  present  source  of 
the  supply  of  cadmium  is  Upper  Silesia,  but  it 
could  be  produced  in  fairly  large  quantities  in 
other  zinc  districts,  especially  in  America. 

Pitchblende  in  Devonshire. — Para- 
graphs have  appeared  in  the  daily  press  an- 

nouncing the  discovery  of  pitchblende  on  the 
Kingswood  estate,  Buckfastleigh,  South 
Devon.  The  announcements  are  vague  but 
flamboyant,  and  savour  of  ignorance  and  art- 

fulness combined.  Pitchblende  has  not  been 
reported  from  Devonshire  before,  but  there  is 
no  reason  why  it  should  not  be  found  there. 
Buckfastleigh  is  on  the  killas  near  the  Dart- 

moor granite,  and  lodes  of  copper  and  other 
sulphides  have  been  worked  in  the  neighbour- 

hood. We  await  more  precise  information 
relative  to  the  discovery. 
New  Camborne  Companies. — In  Sep- 

tember last,  reference  was  made  to  two  new 
projects  which  were  contemplated,  subject  to 
Treasury  consent.  This  latter  was  subse- 

quently secured,  but  difficulties  of  one  kind  or 
another  have  delayed  the  registration  of  the 
companies  until  this  month.  The  Tolgus 
Mines,  Ltd.,  has  now  been  registered  with  a 
nominal  capital  of  ;f  80,000,  but  there  will  be 
no  public  issue  of  shares.  The  working  capi- 

tal will  be  provided  by  East  Pool  &  .Agar,  Ltd., 
the  London  Australian  &  General  Exploration 
Co.,  Ltd.,  and  the  Californian  Exploration 
Co.,  Ltd.,  while  the  management  will  be  in 
the  capable  hands  of  Messrs.  Bewick,  More- 
ing  &  Co.  The  directorate  is  exactly  the 
same  as  that  of  East  Pool  &  Agar,  Ltd.,  and 
the  registered  office  of  the  company  will  be  at 
East  Pool.  The  company  acquires  the  Great 
South  Tolgus  and  the  South  Tolgus  setts, 
through  which  runs  the  eastern  extension  of 
the  famous  Rogers  lode,  which  has  been  de- 

veloped so  successfully  in  the  Agar  section  of 

the  vendor  company's  mines.  The  plan  for 
testing  this  lode  in  the  Tolgus  properties  was 
outlined  in  the  September  issue.     Dr.  Mac- 

laren  has  a  high  opinion  of  the  prospects  c 
finding  good  tin  values  in  Tolgus,  and  if  hi 
anticipations  prove  correct,  shareholders  i 
East  Pool  &  Agar,  Ltd.,  will  be  on  velvet,  fc 
that  company  will  have  a  large  interest  in  th 
new  venture  without  having  made  any  ver 

great  capital  expenditure. 
The  other  registration  is  Tehidy  Mineral; 

Ltd.,  with  a  nominal  capital  of  ̂ 100, 00( 
This  company  acquires  from  Dolcoath  Mini 
Ltd.,  and  East  Pool  &  Agar,  Ltd.,  certai 
mineral  areas  in  the  heart  of  the  Camborn 
district  and  which  form  part  of  the  Tehid 
estate  acquired  some  time  since  by  those  tw 
companies.  We  understand  the  company  wi 
test  and  develop  these  properties,  under  th 
direction  of  Messrs.  Bewick,  Moreing  &  Co 
and  subsequently  float  off  those  which  warrar 
such  a  course.  This  is  also  a  speculation  c 
great  promise,  and  it  will  be  surprising  if  on 
or  two  plums  are  not  found  in  this  highl 
mineralized  area,  part  of  which  has  never  bee 
worked  because  the  then  owner  of  the  estati 

Mr.  Basset,  would  not  permit  the  view  frot 
his  house  to  be  spoilt  by  mine  dumps  an 
buildings.  It  is  evidence  of  the  confidence  c 
the  promoters  in  this  undertaking  that  the 
have  underwritten  the  working  capital  at 
time  when  Cornish  mining  is  under  a  clou( 
Forty  thousand  shares  are  to  be  offered  fc 
subscription  to  the  shareholders  in  Dolcoat 
Mine,  Ltd.,  and  East  Pool  &  Agar,  Ltd.,  an 
we  have  confidence  that  they  will  be  taken  b 
those  who  know  the  history  of  the  district  an 
its  possibilities. 

BoDiTHiEL  Silver-Lead. — A  com  pan 
has  just  been  formed  for  the  purpose  of  work 
ing  the  Bodithiel  silver  -  lead  lode  in  the  Sl 
Pinnock  district,  south  -  west  of  Liskearc 
There  are  many  lodes  in  this  part  of  Cornwa 
containing  sulphide  ores,  in  some  places  cor 
taining  also  important  amounts  of  spathic  iro 

ore.     Particulars  are  given  in  J.  H.  Collins' 
Observations."  The  capital  of  the  nei 

company  is  ̂ 12,500  in  shares  of  5s.  eacl 
and  the  agreement  to  acquire  the  property  i 
made  with  the  Anglo  Peruvian  Finance  Corr 
pany,  Limited,  Baron  Thomas  de  Ward,  an 
E.  N.  Fellowes.  The  registered  office  is  1 
Great  Winchester  Street,  London,  E.C.2. 
Geevor. — In  the  issue  of  October  last  i 

was  mentioned  that  the  Geevor  would  be  re 
quiring  further  capital  in  order  to  expand  th 
scale  of  operations.  Treasury  consent  ha 
now  been  granted  for  the  new  issue,  and  b 
the  time  this  paragraph  appears  in  print  offer 
of  60,000  shares  of  10s.  each  will  be  made  t 
shareholders  and  the  public. 
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PERSONAL. 
A.  D.  Armstrong  has  joined  the  staff  at  the  steel 

works  of  the  Broken  Hill  Proprietary,  at  Newcastle, 
N  S.W. 
Bainbridge,  Seymour  &  Co.,  of  Salisbury  House, 

London,  EC  2..  have  rearranged  their  business  as  a 
privatelimited  companyfor  the  purpo';eof  conveniently 
defining  interests.  This  is  one  of  our  oldest  firms  of 
mining  engineers  and  mine  managers.  Wiih  their 
managing  director.  Major  J.  W.  Teale,  D.S.O., 
back  from  the  war,  an  increase  of  their  activities  may 
be  expected. 
Captain  H.  B.  Bateman.  R.A.,  is  returning  from 

British  East  Africa. 
Lindesay  C.  Clark,  general  manager  of  theBriseis 

Tin  &  General  Mining  Co.,  has  been  commissioned  by 
(he  Victorian  Government  to  report  on  the  best  method 
of  mining  the  Morwell  brown  coal  deposits. 

F.  G.  Cottrell  has  been  awarded  the  Perkin 

medal  by  the  American  Chemical  Society  in  recogni- 
tion of  his  work  on  electrostatic  precipitation  of  fume 

and  dust. 

W.  Craig  has  been  elected  president  of  the  South 
African  Society  of  Civil  Engineers. 

E.  R.  Crutcher,  formerly  with  the  Anaconda, 
recently  joined  the  staff  of  the  Mount  Read  &  Rose- 
bery  Mines.  Ltd.,  and  is  engaged  in  an  investigation 
of  the  ores  and  the  design  of  an  electrolytic  zinc  plant. 
Stuart  Strickland  Moore  Ede,  consulting 

electrical  engineer,  has  joined  the  board  of  Johnson, 
Matthey  &  Co  ,  Ltd. 

A.  J.  Eveland,  of  the  American  Zinc,  Lead,  & 
Smelting  Co.,  has  gone  to  Mexico  City. 
Sydney  E.  T.  Ewing  has  been  appointed  repre- 

sentativeof  West  Springs,  Ltd.,  in  the  Transvaal  Cham- 
ber of  Mines. 

Dr.  J.  D.  Falconer,  lecturer  in  geography  in 
Glasgow  University,  is  to  be  the  first  director  of  the 
Geological  Survey  of  Nigeria.  His  book  on  the  Geol- 

ogy of  Nigeria  is  well  known. 
Sec.-Lt.  J.  A.  L.  Gallard  has  received  his  dis- 

charge from  the  Army  and  is  resuming  his  position  as 
mining  editor  of  the  Financial  Tunes. 
Henry  Hooke  has  resigned  as  Senior  Inspector  of 

Mines  to  the  New  South  Wales  Government  and  is 
coming  to  London  on  professional  business. 

Lt.-Col.  H.  H.  JOHNSONhasgonetoKirklandLake. 
R.  H.  Johnson  is  returning  to  England  from  Ni- 

geria. 
Edward  K.  Judd  has  resigned  as  editor  of  the 

Bulletin  of  the  American  Institute  of  Mining  Engi- 
neers and  has  joined  the  staff  of  the  American  Metal 

Company. 
Lt.Col.  H.  W.  Laws,  D.S  O..  of  the  firm  of 

Laws,  Rumbold  &  Co.,  lately  Controller  of  Mines, 
3rd  Army,  has  left  the  army  and  has  returned  to  Lon- 
don. 

Cecil  Leigh,  lately  chief  chemist  for  the  Birming- 
ham Metal  &  Munitions  Co.,  Ltd.,  has  been  appointed 

general  manager  for  Thermit,  Limited. 
Lt.  Owen  Letcher,  on  the  conclusion  of  his  duties 

in  East  Africa,  has  resumed  his  position  as  mining 
editor  of  the  South  African  Mining  Journal. 
Michael  H.  Loveman,  recently  chief  geologist  to 

the  Burma  Corporation,  has  opened  an  office  at  32, 
Broadway,  New  York. 

Lt  -  CoL.  T.  M.  Lowry,  M.C,  D.S.O.,  isamem- 
ber  of  the  Imperial  War  Graves  Commission. 

Sir  Frederick  Lugard  is  resigning  as  Governor- 
General  of  Nigeria.  He  was  High  Commissioner  of 
Northern  Nigeria  from  1899  to  1906,  and   from    the 

latter  date  to  1912  he  was  Governor  of  Hong  Kong. 
He  returned  to  Nigeria  in  1912. 

Captain  J  M.  Mathew  has  joined  the  metallurgi- 
cal staff  of  the  Electrolytic  Zinc  Company  of  Australia 

at  Risdon.  Tasmania. 

T.  H.  Palmer  has  resigned  as  manager  of  the  Junc- 
tion North  mine.  Broken  Hill. 

A.  E.  Du  Pasquier  has  been  elected  president  of 
the  South  African  Institute  of  Electrical  Engineers  for 
the  current  year. 

Charles  P.  Perin,  the  American  engineer  con- 
nected with  the  Tata  iron  industry  in  India,  has  been 

appointed  assessor  of  damage  done  to  the  Belgian  and 
French  iron  mines  and  steel  works  during  the  German 
occupation. 

Edgar  Rickard  has  been  in  Paris  and  London,  and 
returned  to  New  York  on  February  12. 

P.  .\.  RoBBiNS,  lately  manager  of  the  HoUinger  at 
Porcupine,  has  opened  an  office  as  consulting  engineer 
at  Hobart  Building.  San  Francisco. 

Lt   W.  R.  Rumbold  is  at  Jos,  Nigeria. 
Campbell  Shaw  has  resigned  as  manager  of  the 

Edna  May  Deep  Levels,  West  Australia,  and  is  suc- 
ceeded bv  N.  S.  Stuckey. 

Wilton  Shellshear  has  returned  to  Australia 
from  Burma 
L  C.  Stuckey  is  expecting  to  sail  this  month  for 

New  York  on  his  way  to  the  Mazapil  copper  mine, 
Coahuila,  Mexico. 
Arthur  L  Sweetser  has  joined  the  editorial 

staff  of  the  Engineering  and  Mining  Journal. 
M.  T.  Taylor,  manager  of  East  Pool  &  Agar,  is 

recovering  after  a  serious  operation. 
H.  L  Venables  is  expecting  to  return  to  South 

America  next  month. 
G.  T.  Vivian  has  joined  the  metallurgical  staff  of 

East  Pool  &  Agar. 
Edgar  T.  Wherry  has  been  appointed  editor  of 

the  American  Mineralogist  in  succession  to  W.  G. 
Levison. 

H.  E.  Whitfeld,  professor  of  mining  in  the 
University  of  Western  Australia,  is  intending  to  return 
to  Australia  shortly.  For  three  years  he  has  been  do- 

ing war  duty  for  the  Ministry  of  Munitions,  both  in 
this  country  and  in  the  United  States. 
William  Whyte  is  acting-manager  of  the  Messina 

copper  mine.  Northern  Transvaal,  during  the  absence 
of  the  manager,  A.  B.  Emery. 

R.  Williamson  has  been  appointed  manager  of 
the  Misima  gold  mines,  Papua. 
Horace  V.  Winchell  has  been  nominated  for 

the  presidency  of  the  American  Institute  of  Mining 

Engineers. 

The  Geological  Society's  awards  are  as  follows  : Wollaston  Medal  to  Sir  Aubrey  Strahan,  director 
of  the  Geological  Survey  of  England  ;  Lyell  Medal  to 
Dr.  W.  F.  Hume,  director  of  the  Egyptian  Geologi- 

cal Survey ;  Bigsby  Medal  to  Sir  Douglas  Mawson  ; 
Woollaston  Fund  to  Dr.  A.  L.  Du  ToiT,  of  the  Geo- 

logical Survey  of  South  Africa;  Lyell  Fund  to  John 
Pringle  and  Dr.  Stanley  S.mith. 

E.  J.  Moynihan,  an  independent  consulting  engi- 
neer, of  Johannesburg,  died  in  December. 

Dr.  G.  S.  Corstorphine,  principal  of  the  South 
African  School  of  Mines  and  Technology,  and  a  lead- 

ing South  African  geologist,  died  on  January  25.  In 
this  country  he  is  known  as  co-author  with  Dr.  F.  H. 
Hatch  of  "The  Geology  of  South  Africa." 
James  Paul  Johnson  died  at  Johannesburg  in 

October  last  from  pneumonia,  following  an  attack  of 
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inBuenza  Mr.  Johnson  was  born  in  London  in  1880, 
and  was  educated  at  Diilwich  College  and  the  Royal 
School  of  Mines.  In  1902  consiileraiions  of  health 
compelled  him  to  emijjrate  to  the  Transvaal.  On  the 
outbreak  of  the  war  he  was  living  in  Tasmania,  where 
he  intended  to  settle,  but  returned  to  South  Africa. 
At  an  early  age  Mr.  Johnson  was  a  student  of  the 
Pleistocene  deposits  of  England  and  of  stone  imple- 

ments, and  several  papers  were  contributed  by  him  to 
various  societies  and  magazines  dealing  particularly 
with  Essex  geology.  In  South  Africa  he  found  an  al- 

most virgin  field  for  his  line  of  research,  and  the  re- 
sults of  his  work  were  embodied  in  "  The  Stone  Imple- 

ments of  South  Africa,"  "  Geological  and  Archaeo- 
logical Noleson  Orangia,"and  "  The  Prehistoric  Period 

in  South  Africa."  In  his  capacity  as  a  mining  geolo- 
gist, he  wrote  "The  Mineral  Industry  of  Rhodesia  "and 

"The  Ore  Deposits  of  South  Africa." 

The  Late  James  Douglas. — James  Colquhoun 
writes  in  most  appreciative  tone  of  his  old  friend  James 
Douglas  in  a  recent  issue  of  the  Kitgiiieeritig  and 
Wining  Journal  Mr.  Colquhoun  was  for  many  years 
the  manager  of  the  Arizona  Copper  Company,  and 
was  a  CO  pioneer  with  lames  Douglas  in  the  develop- 

ment of  copper  mines  in  the  South  West.  He  has  re- 
tired from  active  mining  and  lives  at  Tunbridge  Wells. 

We  quote  him  nearly  in  full.  "  It  was  as  the  profes- sor that  I  first  knew  him,  and  it  is  as  the  professor  that 
I,  like  other  old  timers,  prefer  to  remember  him.  He 
went  to  Arizona  in  1882,  I  a  year  later  :  and  there  we 
worked  side  by  side  for  more  than  20  years.  I  cannot 
recall  the  day  when  first  I  saw  him,  but  we  soon  be- 

came friends,  and  we  maintained  an  unbroken  friend- 
ship to  the  end.  He  was  older  than  I  was,  and  more 

experienced,  yet  he  never  presumed  on  that  account. 
His  views  were  presented  with  a  modesty  which  never 
deserted  him,  and  a  moderation  which  was  at  once  a 
lesson  and  an  example  His  early  training  and  the 
personal  influence  of  his  noble  and  self-sacrificing 
father  had  left  a  note  of  seriousness  in  his  character, 
but  he  could  unbend  on  occasion,  and  could  give  and 
take  when  wit  and  humour  held  the  field.  He  never 
failed,  if  within  reach,  to  attend  my  annual  dinners, 
always  as  the  most  honoured  guest.  His  speeches, 
reminiscent  of  old  times  and  old  timers,  were  always 
instructive  and  enjoyable  :  and  he  was  just  as  ea^er  to 
listen  and  as  ready  to  enjoy  the  flow  of  humour  wliich 
is  characteristic  of  the  West  and  of  Western  men. 

His  outlook  was  as  wide  and  as  far-reaching  as  his 
knowledge,  and  his  knowledge  was  profound.  He 
spoke  well  on  any  subject,  and  he  never  failed  to  com- 

mand the  interest  and  sympathy  of  his  audience.  He 
had  none  of  the  finish  and  style  of  the  trained  orator. 
In  speech  he  was  plain,  direct,  and  unaffected  His 
strength  lay  in  his  good  heart,  in  his  sincerity,  and  in 
his  desire  to  spread  the  light  of  knowledge.  Always 
he  pleaded  with  us  for  the  exchange  of  experience  be- 

tween the  various  mines  and  metallurgical  plants. 
Like  the  father  of  us  all,  as  he  was  in  a  sense,  he  pas- 

sed from  one  camp  to  another,  a  carrier  of  good  will 
and  an  example  of  bright  and  generous  thinking.  It 
was  to  me  he  first  came  with  the  proposal  that  our 
companies  should  agree  to  the  side-line  boundary. 
That  the  agreement  was  consummated  with  such 
happy  results  to  both  parties  was  due  as  much  to  the 
influence  of  his  lofty  character  as  to  the  soundness  of 
his  arguments.  He  was  always  my  guest  when  he 
found  his  way  to  Cliflon,  and  no  guest  was  more 
gladly  welcomed.  In  his  own  inimitable  way  he  made 
himself  one  of  the  family.  He  loved  children,  and  so 
young  was  he  in  spirit  that  he  would  join  with  them 

in  their  games.  Once  I  found  him  in  a  deadly  football 
contest  with  my  two  little  boys.  The  boys  had  chal- 

lenged him.  and  he  had  promptly  accepted  the  gage. 
They  selected  the  parlour  for  the  field  of  battle,  and 
there,  to  my  dismay.  I  found  them  hotly  engaged, 
quite  regardless  of  the  consequences  to  the  furniture, 
windows,  and  bric-a-brac.  I  stopped  the  game  on  the 
plea  of  rough  play,  and  the  professor  appeared  to  be 
even  more  disgusted  with  the  decision  than  were  his 

opponents.  When  the  Morenci  Southern  was  build- 
ing, the  engineer  acting  for  the  company  let  a  contract 

to  the  Mormons  for  the  removal  of  alluvial  soil. 
When  the  Mormons  entered  upon  the  contract,  how- 

ever, they  found  that  for  more  than  a  mile  this  alluvial 
soil  had  been  cemented  into  a  hard  conglomerate, 
which  could  not  be  moved  with  anything  short  of  giant 
powder.  There  was  consternation  in  the  Mormon 
camp,  and  my  friend.  President  Kimball,  their  worthy 
head,  came  to  me  and  requested  that  I  use  my  influ- 

ence to  right  the  wrong  I  advised  him  to  go  to  the 
professor,  but,  like  others  before  him,  he  did  not  care 
to  beard  the  Douglas  in  his  den.  I  finally  consented 
to  write  to  the  professor,  and  the  matter  was  promptly 
arranged  in  the  right  spirit,  much  to  the  relief  of  the 
Mormons,  the  professor  remarking,  in  his  dry  way. 
that  geology  sometimes  overshot  the  mark.  Shortly 
before  the  war  I  met  the  professor  in  London.  I  had 
not  seen  him  for  years,  and  our  meeting  was  to  me  a 
very  great  pleasure  He  was  not  a  day  older  in  spirit. 
We  drove  through  Walbrook.  a  narrow  lane,  and 
found  the  way  blocked  by  a  beer  wagon,  anchored  to 
which  were  two  powerful  horses.  In  a  moment,  and 
before  I  could  interfere,  the  professor  had  the  horses 
by  their  heads  and  had  led  them  to  a  wider  space, 
leaving  room  for  our  taxi  to  pass.  The  driver  came 
out,  wiping  the  froth  from  his  mouth,  and  getting 

ready  to  swear,  but  a  look  at  the  professor's  triumph- ant and  smiling  face  was  enough.  No  one  could  swear 
at  the  professor.  We  agreed  to  revisit  the  old  scenes 
in  Arizona  at  some  early  date  in  the  future,  but  alas  ! 
that  pleasure  was  not  to  be.  Some  one  described  the 
professor  as  the  James  Bryce  of  Arizona.  I  do  not 
agree,  although  I  admit  a  resemblance.  Man  of  let- 

ters the  professor  undoubtedly  was.  but  he  will  be  re- 
membered not  as  the  historian  but  as  the  great  captain 

who  more  than  any  other  man  helped  to  make  Arizona 
what  it  is.  He  had  the  gift  of  attracting  and  holding 
brainy  men.  who  served  him  with  that  splendid  loyalty 
which  only  the  true  chieftain  can  command.  It  was 
an  essential  part  of  his  policy  that  the  happiest  rela- 

tions should  be  maintained  between  the  employees  and 
the  company.  He  was  one  of  the  first  to  recognize 
that  the  interests  of  the  employee  and  the  interests  of 
the  employer  are  identical,  and  not  in  conflict,  and 
through  foul  and  fair  weather  he  adhered  to  that 
principle.  He  loved  the  West  and  he  loved  the  ways 
of  the  West.  In  the  depths  of  the  mine,  watching  the 
development  of  new  ore-bodies,  or  at  the  metallurgi- 

cal plant  contemplating  and  discussing  the  most  recent 
improvements,  he  was  in  his  element  and  at  his  best. 
As  I  recall  him  now,  with  all  his  endearing  traits  of 
character,  I  feel  that  without  him  the  West  will  never 

be  quite  the  same  to  me.  But  his  spirit  — his  broad, 
tolerant,  and  kindly  spirit — will  go  marching  on  from 
generation  to  generation,  making  for  progress  and 
prosperity,  preaching  charity  to  all  and  malice  to  none. 
The  professor  has  gone  West ;  he  has  crossed  the 

great  divide,  and  there  let  us  hope  that  by  God's  kind- 
ness he  found  awaiting  him  some  of  the  boys  who  had 

gone  before,  some  of  the  boys  who.  true  to  his  teach- 
ing, had  given  proof  on  the  battlefield  that  there  are 

some  things  in  this  world  more  precious  than  life  itself. 
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TRADE  PARAGRAPHS 
John  M.  Henderson  &  Co.,  King's  Works, 

Aberdeen,  send  us  their  calendar  for  1919.  which  illus- 
trates their  specialties  in  aerial  ropeways  and  other 

hoisting  and  transporting  machinerv. 
The  Magnetic  Manufacturing  Company,  of 

Milwaukee.  Wisconsin,  send  us  several  bulletins  rela- 
ting to  magnetic  separators  and  magnetic  pulleys. 

These  are  intended  for  the  collection  of  Iron  and  steel 
scrap  from  workshops,  and  for  removing  iron  and  steel 
fragments  from  raw  materials,  such  as  ore,  before  go- 

ing to  treatment  plant. 
The  Wolf  Safety  Lamp  Co.  (William  Mau- 

rice) Ltd  .  of  Young  Street.  Sheffield,  send  us  their 
general  catalogue  of  acetylene  lamps  which  are  ex- 

tensively used  in  mines  and  other  places.  The  list  in- 
cludes some  new  specialties  introduced  by  Mr. 

Maurice.  The  firm  also  make  electric  safety  lamps 
for  mines,  using  both  lead  and  alkaline  accumulators. 

The  business  of  the  firm  of  Gerhard  &  Hey.  Ltd., 
shipping  agents,  of  Great  St.  Thomas  Apostle,  London, 
E.G. 4.,  was  greatly  restricted  and  hindered  by  war 
conditions.  Since  the  Armistice  was  signed  they  have 
made  arrangements  for  an  e.xpansion.  The  firm  is 
well  known  among  mining  men  as  specialists  in  the 
shipping  and  transport  of  mining  plant  and  supplies. 
The  Myers- Whaley Co  , of  Knoxville,  Tennessee, 

U.S.A..  send  us  the  latest  bulletin  describing  their 
shovelling  machines.  These  shovels  dig  theore,  stone, 
or  other  loose  material  and  tip  it  behind  on  to  a  con- 

tinuous travelling  belt  or  conveyor  which  delivers  it 
into  a  car  at  the  back.  The  machines,  including  the 
conveyor  as  an  integral  part,  are  made  so  that  they 
occupy  little  head  room,  and  they  can  therefore  be 
conveniently  used  in  mines  as  well  as  on  the  surface. 
Mr.  F.  A.  Perry,  of  63,  Queen  Victoria  Street,  E.G. 4, 
is  the  London  representative  of  the  company. 

The  New  Jhrsev  Zinc  Company  announce  that 
their  general  offices  have  been  removed  to  160,  Front 
Street,  New  York.  This  is  a  new  building  which  has 
been  erected  for  their  exclusive  use.  The  structure  is 

seven  storeys  high,  of  brick  construction,  and  fire- 
proof. Excellent  working  conditions  will  prevail  in 

thecompany'snew  home.  Every  modern  convenience 
has  been  installed  for  the  comfort  of  the  employees, 
including  luncheon  and  rest  rooms.  A  demonstration 
room,  a  library,  and  a  museum  are  provided,  and  also 

a  permanent  exhibit  of  the  company's  products. The  Cambridge  Scientific  Instrument  Co., 
Ltd.,  of  Cambridge,  send  us  particulars  of  their  Flow 
Recorder,  used  for  recording  the  volume  of  gas  or  air 
passing  through  a  pipe.  This  meter  is  intended  pri- 

marily for  the  measurement  of  large  quantities  of  gas 
or  air  under  conditions  for  which  other  methods  are 
either  unsuitable  or  too  costly.  It  finds  its  greatest 
field  of  usefulness  in  connection  with  coke  ovens, 
blast-furnaces,  and  large  producer  plants  It  has  been 
employed  with  success  to  record  the  total  quantity  of 
air  passing  through  the  shaft  and  galleries  of  mines 
and  collieries.  In  gas  works  it  has  proved  of  assist- 

ance in  controlling  the  distribution  of  gas  throughout 
an  extensive  system  of  mains,  and  in  the  adjustment 
of  the  proportion  of  water  gas  added  to  the  gas  supply. 
The  apparatus  consists  of  a  Pitot  tube  in  conjunction 
with  a  sensitive  differential  pressure  gauge  which 
measures  the  velocity  of  the  gas  passing  through  the 
pipe,  and  from  which  the  volume  of  gas  can  be  deter- 

mined. For  speeds  greater  than  20  ft.  per  second  it 
is  accurate  enough  for  industrial  purposes.  Balanced 
inside  the  body  of  the  meter,  which  is  filled  with  water 
whose  surface  is  covered  with  a  non-volatile  liquid,  is 

a  large  bell-shaped  float  to  which  a  pen  rod  is  directly 
connected.  The  upper  tube  projecting  from  the  side 
of  the  instrument  enters  the  space  above  the  float, 
while  the  lower  tube  projects  into  the  space  below  the 
float.  The  difference  in  pressure  between  the  inside 
and  outside  chambers  determines  the  position  of  the 
float,  and  consequently  of  the  pen  rod.  The  chart 
drum  makes  one  revoluiion  every  24  hours.  The 
charts  are  usually  Sin.  high  and  25  in.  long,  and  are 
printed  specially  for  each  recorder  to  read  either  speed 
in  feet  or  volume  in  cubic  feet,  or  the  equivalents  in 
the  metric  system,  per  second,  per  minute,  or  per  hour. 
As  nothing  passes  through  the  meter  it  can  deal  with 
hot  and  diriy  gases  without  difficultv. 
The  winding  engine  at  the  New  Modderfontein 

circular  shaft  is  of  the  Ward-Leonard  type,  with  two 
motors  direct-coupled  to  the  main  shaft.  The  maxi- 

mum speed  of  the  motor  is  53  7  r  p.m.  The  drum  is 
singlecylindro  conical,  madeof  cast  steel,  with  grooved 
treads  for  2  in.  diameter  rope  The  diameier  of  the 
large  cylindrical  portion  is  24  ft..  and  of  the  small 
cylindrical  portion  15  ft.  The  conical  portions  are  of 
the  scroll  type,  taking  the  rope  from  the  15  ft  di- 
ameier  in  five  turns.  The  maximum  horse  power  is 
5.140  b  h  p.  The  machine  is  designed  to  lift  a  total 
weight,  including  rock,  truck,  and  cage,  of  32.000  lb., 
and  about  22.0001b  of  rope,  from  a  tlepth  of  2.220  ft. 
The  makers  of  the  mechanical  portions  were  Fuller- 
ton,  HoDGART.  and  Barclay.  Ltd.,  of  Paisley,  and 
of  the  electrical  portion  the  General  Electric  Co., 
of  Schenectady.  New  York.  Whitmoreautomaticbrake 
engines,  automatic  accelerating  and  retarding  devices, 
and  automatic  overwinding  gear  are  fitted. 
Thermit,  Limited,  of  675,  Commercial  Road. 

London,  E.,  are  makers  of  Thermit,  the  welding  com- 
pound, and  they  use  it  in  the  manufacture  of  a  num- 

ber of  refractory  metals  and  alloys.  The  whole  of  the 

shares  of  the  company  are  held  by  Nobel's  Explo- 
sives Co  ,  Ltd.  They  issue  the  following  pamphlets: 

Instructions  for  welding  of  rails;  Instructions  for 
welding  of  pipes;  General  repair  work  ;  Locomotive  re- 

pairs ;  Pure  metals  and  alloys  free  from  carbon  ;  Tita- 
nium Thermitfor  foundry  work  ;  Generaldescriptlonof 

applications.  Mine  managers  generally  kt-ep  a  Ther- 
mit outfit  for  repairs  of  broken  shafts  and  similar 

fractures.  The  pamphlet  gives  the  following  instruc- 
tions :  The  pieces  to  be  welded  should  be  i  in  or 

more  apart,  in  order  to  allow  the  molten  metal  to  flow 
in  between  as  well  as  around  the  fracture.  The  ends 
are  thoroughly  cleaned,  and  a  wax  pattern  is  formed 
round  the  fracture  to  the  shape  of  a  segment  of  a  cir- 

cle, the  thickest  part  being  in  the  centre  of  the  weld. 
Mould  boxes  are  then  fitted,  and  the  moulding  sand 
— which  should  be  good  steel-foundry  sand,  capable 
of  withstanding  high  temperatures — is  tamped  round 
the  wax  pattern,  the  runner  and  riser  being  formed  in 
the  usual  way.  A  hole  should  be  provided  near  the 
bottom  of  the  wax  pattern,  through  which  the  wax 
is  melted  out  ;  an  efiScient  heating  torch  is  then  ap- 

plied to  this  hole,  and  the  part  to  be  welded  is  brought 
to  bright  red  heat.  The  hole  is  then  plugged  with  a 

dry  sand  core.  The  crucible  is  placed  in  position  o^-er 
the  runnner.  and  charged  with  the  welding  compound, 
usually  together  with  15  or  20%  of  steel  punchings. 
This  welding  compound  is  ignited  by  means  of  a 
special  powder  and  a  flaming  vesta.  Combustion 
quickly  spreads  through  the  entire  mass  without  fur- 

ther supply  of  heat  from  outside  source,  ihe result  tie- 
ing  pure  sieel  and  slag — both  in  superheated  liquid 
form — the  slag  being  three  times  the  volume  of  the 
metal  but  of  equal  weight  About  thirty  seconds  from 
ignition  are  required  to  complete   the  reaction.     As 
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soon  as  ihe  reaction  iscompleled.lhe  molten  steel  is  run 
intothemould.  After  cooling,  iherunner  and  riser  arecut 
ofl.  Where  possible  it  is  always  advisable  to  leave  a 
band  of  Thermit  round  the  weld,  but  if  necessary  this 
may  be  partly  or  even  entirely  machined  off.  The 
Thermit  process  can  be  applied  to  the  making  of 
small  castings,  especially  for  emergency  work.  Such 
castings  are  not  brittle  like  iron,  but  tough,  and  stand 
up  to  wear  exceedingly  well.  For  the  manufacture 
of  such  castings,  40  to  50%  of  mild  steel  punchings 
may  be  added  to  the  compound,  thus  reducing  the  cost 
per  pound  of  steel  considerably.  Flaws  in  castings 
can  also  be  made  good.  The  superheated  steel  fuses 
the  metal  and  amalgamates  with  it  to  form  a  perfect 
filling  of  the  hole,  and  not,  as  with  so  many  com- 

pounds, merely  a  concealment  of  imperfections.  The 
metals  and  alloys  made  by  the  Thermit,  Limited,  are 
free  from  carbon.  The  following  are  the  most  im- 

portant :  Chromium,  ferrochromium.  manganese, 
manganese-copper,  ferro  titanium,  ferro-copper,  and 
cobalt.  "  Sab  "  is  a  special  alloy  made  only  by  the 
company,  used  for  producing  a  brass  of  high  tensile 
strength  and  possessing  great  resistance  to  sea  and 
mine  water. 

HoBEY  &  Co.,  Limited.  Globe  Works.  Lincoln, 
send  us  their  catalogue  No.  239  dealing  with  air- 
compressors.  The  firm  make  a  variety  of  types,  hori- 

zontal and  vertical,  steam-driven  and  electrically 
driven,  two-stage  and  single-stage.  Though  they 
make  machines  of  both  horizontal  and  vertical  types. 
they  are  in  favour  of  the  horizontal  type.  We  quote 
the  statement  of  their  views  on  this  subject,  contained 
in  the  catalogue,  as  it  forms  an  interesting  contribu- 

tion to  a  standing  controversy  :  "Space  Occupied. — 
Here  undoubtedly  the  vertical  has  an  advantage  over 
the  horizontal,  but  in  large  sizes  the  great  height  of 
the  vertical  type  necessitates  costly  buildings  from  the 

ground.  Foundations — In  this  respect  there  is  not 
very  much  to  choose  between  the  two,  because  while 
the  horizontal  engine  may  require  somewhat  greater 
length,  thevertical  undoubtedly requiresheavy founda- 

tions, to  prevent  the  vibrations  which  are  set  up  being 
transmitted  through  great  distances  and  causing  annoy- 

ance. Weight  /or  Shipment — In  large  size  compres- 
sors the  parts  for  transport  can  be  made  as  light  in  the 

horizontal  as  in  the  vertical  type.  Accessibility. — In 
this  respect  the  horizontal  has  a  great  advantage  over 
the  vertical,  as  in  the  former  case  all  working  parts 
are  visible  and  accessible,  while  in  the  latter  type 
everything  has  to  be  taken  for  granted  until  a  smash 
takes  place.  When  the  air  cylinders  are  superposed 
on  the  steam  cylinders  as  in  the  vertical,  it  will  be 
readily  seen  that  the  examination  of  the  steam  cylin- 

ders is  a  work  of  time.  Fly-wheel. — With  the  com- 
paratively high  piston  speeds  of  present  day  horizon- 

tal engines,  the  flywheel  is  no  longer  of  cumbersome 
dimensions,  and  while  the  vertical  engine  has  a  small- 

er flywheel,  it  is  generally  made  in  one  piece,  so  that 
the  heaviest  weight  to  be  handled  does  not  differ  ma- 

terially in  either  case.  At  slower  speeds  when  less  air 
is  required,  the  more  even  turning  of  the  horizontal 
type  is  most  marked,  the  flywheel  eflect  varying  as  the 
square  of  the  speed.  Lubrication. — While  in  the 
vertical  type  the  lubrication  must  be  of  the  forced  type, 
in  the  horizontal  type,  the  bearing  surfaces  being 
greater  in  proportion,  this  is  not  required,  thus  very 
much  minimizing  the  risks  of  a  stoppage  due  to  a  fail- 

ure of  the  pump.  Durability. — It  may  be  safely 
stated  that,  in  a  horizontal  compressor  with  properly 
designed  surfaces,  the  durability  is  greater  than  in  the 
vertical.  Owing  to  the  inaccessibility  of  the  working 
parts  in  the  latter,  the  necessary  small  adjustments, 

which  can  from  time  to  time  be  so  easily  carried  out 
in  a  horizontal  compressor,  are  neglected  in  a  vertical, 
until  considerable  wear  has  taken  place  requiring  ex- 

tensive overhaul.  Efficiency. — In  this  respect  the 
horizontal  type  cannot  be  beaten,  because  the  most 
economical  type  of  valve  gear  can  be  used.  Where 
superheated  steam  is  used,  the  adoption  of  the  drop 
valve  is  rendered  an  absolute  necessity  if  durability 
and  low  upkeep  costs  are  desired,  and  this  gear  can  be 
best  adapted  for  use  in  a  horizontal  type.  In  the 
vertical  type,  the  only  class  of  valve  that  can  be  used 
is  the  common  slide  or  piston  with  a  fixed  cut-off  and 
a  throttle  governor,  which  gives  very  much  less  eco- 

nomical results  in  steam  consumption  than  a  high  class 

drop-valve  gear.  Reliability. — While  vertical  high- 
speed engines  are  now  far  more  reliable  than  they 

were  previously,  yet,  for  day  and  night  work  all  the 
year  round,  it  may  be  stated  that  the  horizontal  slow 
speed  type  has  demonstrated  its  claim  to  the  greatest 
reliability  under  all  conditions.  When  it  can  be  shown 
that  a  large  horizontal  drop-valve  engine  can  run  for 
ten  years  without  costing  a  single  penny  in  repairs,  it 
will  be  seen  that  reliability  must  have  been  concurrent 
with  this  fact.  Many  drop-valve  engines  have  been 
running  over  twenty  years  without  requiring  anything 
but  small  repairs  and  adjustments,  and  we  have  known 
cases  where  the  cylinders  even  have  not  been  examined 
for  five  years  at  a  time.  It  will  be  seen  from  the  fore- 

going that  practically  the  only  advantage  the  vertical 
compressor  has  over  the  horizontal  is  the  occupation 
of  a  smaller  floor  space.  We  believe  that  this  advan- 

tage will  be  considered  to  be  very  much  outweighed 
by  the  greater  number  of  good  points  in  favour  of  the 
horizontal  slow  speed.  It  is  worthy  of  note  that  in 
the  case  of  winding  engines,  on  the  reliability  of  which 
the  lives  of  men  depend,  the  horizontal  engine  reigns 

supreme." 

METAL  MARKETS 
Copper. — Among  the  interesting  events  in  this 

market  during  the  past  month  has  been  the  publica- 
tion of  the  stocks  held  in  this  country  by  the  Govern- 

ment, which  are  of  course  exclusive  of  old  metals  and 
scrap.  These  amounted  on  January  1  to  36.000  tons, 
and,  comparing  with  the  figures  published  as  repre- 

senting the  stocks  at  the  beginning  of  the  previous 
month,  it  is  seen  that  an  increase  has  taken  place 
amounting  to  8.470  tons.  This,  although  a  pretty  big 
stock,  has  not  had  any  serious  effect  upon  the  market. 
Values,  it  is  true,  have  been  easier,  but  the  cause  of 
this  seems  to  be  more  due  to  the  freer  offerings  of  cop- 

per from  America.  Meanwhile,  however,  it  is  obvious 
that  stocks  in  the  country  are  ample  for  all  require- 

ments, and  the  tendency  has  been  for  consumers  to 
proceed  in  a  conservative  manner  with  their  purchases. 
So  long  as  the  present  labour  unrest  contmues.  manu- 

facturers are  naturally  not  over  keen  on  increasing 
their  commitments,  while  at  the  same  time  the  rever- 

sion of  industries  from  war  to  a  peace  footing  takes 
longer  than  people  are  sometimes  inclined  to  suppose. 
The  general  result,  therefore,  of  the  various  factors  in 
the  situation  has  been  a  quiet  market.  One  exception 
perhaps  in  this  respect  is  manufactured  copper,  for 
which  a  fairly  good  inquiry  has  been  seen,  particu- 

larly for  locomotive  work,  and  hammered  work  gener- 
ally. Up  to  the  present,  business  with  India  has  not 

been  on  any  very  important  scale.  Cable  delays  are 
doubtless  partly  responsible  for  this,  but  in  addition 
buyers  abroad  seem  reluctant  to  pay  the  high  prices 
which   prevail  at  present.     So   far  as   the  standard 
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market  is  concerned,  business  has  not  really  developed 
on  any  very  important  lines  as  yet,  although  it  is 
gratifymg  to  see  a  growing  interest  in  that  market. 
This  interest  is  for  the  most  part  confined  to  forward 
delivery,  presumably  owing  to  the  lack  of  stocks  avail- 

able for  prompt.  However,  it  is  understood  that  some 
increase  m  this  respect  is  now  taking  place.  Values 
have  declined,  principally  in  the  price  of  near-delivery 
metal. 

In  America  the  market  generally  has  been  weak, 

owing  of  course  to  the  cessation  of  war's  demand  and 
the  tardy  manner  in  which  peace  time  requirements 
are  making  themselves  felt.  Values  consequently  have 
declined  down  to  below  20c.  per  lb.  The  principal 
event  of  importance,  however,  in  this  market  has  been 
the  decision  radically  to  cut  down  the  output  of  the 
metal.  Some  mines  are  reducing  to  the  extent  of  50% 

compared  with  last  year's  output,  and  the  general  re- 
sult will  be  a  very  much  reduced  production  in  the  cur- 
rent year.  In  South  America  matters  have  not  been 

looking  too  cheerful ;  a  seriousstrike  occurred  at  Lima, 
which  affected  the  copper  industry  there.  It  was  re- 

ported that  the  strikers  had  blown  up  the  power  trans- 
mission line  of  the  Morococha  properties  belonging  to 

the  Cerro  de  Pasco  Co.,  and  it  was  reported  that  the 
copper  mines  were  being  flooded.  On  the  other  hand, 
there  are  more  favourable  features  One  of  these  is  an 
indication  of  an  improvement  in  the  South  American 
mining  centres  now  that  ocean  freight  seems  to  be  ob- 

tainable more  readily.  One  result  of  this  is  seen  in 
the  increased  output  for  November  of  the  Chile  Com- 

pany It  is  staled  that  this  improvement  may  be  ex- 
pected to  extend  to  other  South  American  mines.  It 

is  reported  meanwhile  that  the  costs  at  the  Lake  mines 
are  advancing.  The  Calumet  &  Hecla,  for  instance, 
returns  its  costs  last  year  at  about  13c.  per  lb.,  the 
Isle  Royale  at  15ic.,  and  the  Osceola  and  Allouez  at 
about  13jc.  It  is  understood  however  that  it  is  the 
intention  of  producers  to  re-establish  the  sliding  scale 
of  wages,  which  presumably  will  reduce  wages  and 
lower  costs,  in  view  of  the  lower  market  for  the  metal. 

Copper  ores  containing  from  15%  to  25%  copper 
are  valued  around  16s.  3d.  to  16s.  9d.  per  unit  accord- 

ing to  quality. 
Average  prices  of  cash  standard  copper :  January 

1919.  ̂ 93  9s.  9d.  ;  December  1913,  /1I6.  5s.  ;  Janu- 
ary 1918,  /no.  5s,  ;   December  1917,  {MO.  5s. 

Our  imports  for  December  were  12.206  tons  against 
19.267  tons  in  1917,  making  for  the  year  1918,  203,943 
tons  against  142,778  tons. 

Tin,  — This  market,  unlike  most  others  among  the 
non-ferrous  metals,  has  improved  in  tone  during  the 
past  month,  and  a  very  active  business  has  been  seen 
almost  daily  on  the  London  Metal  Exchange.  While 
the  top  figures  touched  have  not  been  maintained, 
there  still  remains  an  advance  on  balance.  Possibly 
one  of  the  chief  reasons  for  this  has  been  the  report 
that  the  Government  of  the  Federated  Malay  States 
had  decided  to  assist  the  local  mining  industry  by  tak- 

ing over  the  ore  output  at  a  price  which  would  approxi- 
mate the  parity  of  rather  under  .^250  c  if.  London. 

This  naturally  has  had  a  stabilizing  effect,  and  the 
market  in  the  Straits  appears  to  remain  steady,  although 
news  comes  to  hand  rather  sparsely  while  cable  delays 
frequently  make  advices  late.  Stocks  of  the  metal  in 
this  country  are  not  yet  on  any  very  important  scale, 
nor  is  there  any  promise  of  their  being  increased  to 
any  important  extent  in  the  immediate  future.  Con- 

sequently the  covering  of  open  prompts  by  bears  who 
had  previously  put  out  sales  has  also  helped  to  keep 
the  situation  firm.  The  demand  from  consumers  has 

not  been  on  any  very  big  scale,  but  a  steady  inquiry 

comes  along.  Meanwhile  the  demand  for  English  is 
quiet,  and  although  some  export  licences  have  been 
granted,  it  would  appear  that  these  would  need  to 
come  out  more  freely  if  a  really  active  market  for  this 
grade  of  tin  is  to  be  stimulated.  It  is  understood  that 
permits  to  ship  to  Canada  are  being  refused,  this  be- 

ing presumably  for  the  purpose  of  assisting  the  United 
States  by  diverting  Canadian  demand  to  that  country. 
How  the  buyers  in  Canada  will  enjoy  paying  the  Ameri- 

can parity  of  prices,  however,  is  another  question.  In 
the  meantime  no  way  out  of  the  difficulty  regarding 
the  stocks  in  America  seems  to  have  been  decided 
upon,  so  far  as  news  reaching  here  goes.  Various  re- 

ports as  to  suggestions  for  importers  or  consumers  to 
take  these  stocks  over  have  been  mentioned,  without 
apparently  any  tangible  result  as  yet.  The  market 
therefore  in  that  country  continues  at  much  above  the 
level  of  values  ruling  here,  and  consuming  business 
appears  to  be  very  quiet,  buyers  natuially  withhold- 

ing their  orders  as  long  a  time  as  possible  in  the  hope 
of  brighter  prospects  coming  in  view  in  regard  to 
prices.  Some  discussion  has  taken  place  in  the  United 
States  with  regard  to  the  position  of  Bolivian  pig  tin 
and  Bolivian  tin  concentrates  It  appears  that  an  em- 

bargo has  been  placed  on  imports  of  the  former  while 
the  latter  comes  in  freely,  and  can  be  smelted  into  tin 
in  the  United  States  at  a  comparatively  low  figure 
(around  50c.  has  been  stated).  Meanwhile  the  Gov- 

ernment maintains  the  price  of  tin  at  over  70c.,  which 
is  obviously  much  to  the  advantage  of  these  local 
smelters.  Reports  in  regard  to  the  Chinese  tin  trade 
are  now  to  hand  applying  to  the  first  part  of  1918. 
This  period,  so  far  as  Hong  Kong  prices  are  concerned, 
was  considered  a  record.  At  the  beginning  of  the  year 
the  local  stocks  were  about  1.500  tons,  while  the  total 
imported  into  the  Colony  from  Yunnan  for  six  months 
was  estimated  to  be  around  6.000  tons.  .America  and 
Europe  took  about  6,500  tons,  of  which  the  major 
part  went  to  the  United  States.  Other  shipments,  in- 

cluding China  coast  ports  and  Japan,  amounted  to  850 
tons. 

.Average  prices  of  cash  standard  tin  :  January  1919, 
;f248.  9s.  lOd.  ;  December  1918,  :f267.  14s.  3d.  ;  Janu- 

ary 1918.  ;^293.  6s.  Id,  ;   December  1917,  /298.  lOs. 
Our  imports  for  December  were  797  tons  against 

1,519  tons  in  1917,  making  the  total  for  the  year  12,567 
tons  compared  with  27,143  tons  in  1917. 
Spelter. — According  to  the  published  figures  the 

Government  stocks  in  this  country  on  January  1  stood 
at  22,273  tons  of  G.O.B.  spelter,  while  those  of  refined 
amounted  to  8,017  tons.  These  figures  show  increases 
of  3.505  and  1,473  tons  respectively.  Business  in  the 
article  has  not  been  particularly  brisk  during  the  peri- 

od under  review.  Naturally  so  long  as  consumers  see 
a  sufficiency  of  metal  in  sight  there  is  little  to  induce 
them  to  rush  into  the  market,  especially  with  prices  at 
their  present  level.  Of  course  if  they  had  good  busi- 

ness to  cover,  the  situation  would  be  altered,  but  at 
present  the  demand  for  the  ultimate  product  of  the 
galvanizers  is  anything  but  satisfactory.  Meanwhile 
values  here  have  been  fairly  well  maintained,  while 
other  markets  such  as  that  of  America  have  shown  an 
easier  tendency.  The  demand  there  appears  also  very 

slow  to  develop,  although  hopes  ha\'e  been  expressed 
from  time  to  time  that  a  revival  was  about  to  be  seen. 

This  lias  apparently  not  matured,  and  prices  of  spot 
metal  in  the  States  have  steadily  declineti  to  well  under 
7c.  per  lb.  It  is  now  reported  that  steps  are  contem- 

plated for  an  immediate  reduction  in  the  output  of  the 
metal,  and  this  may  eventually  help  the  situation. 
For  higher-grade  metal  it  is  understood  that  Japan  is 
a  seller,   but  at  the  present  moment   business  seems 
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hardly  probable,  although  with  easing  freights  it  may 
become  practicable.  It  has  already  been  reported, 
however,  that  some  fair  quantities  bought  by  this 
country  from  the  States  have  not  yet  been  able  to  be 
shipped. 

Average  prices  for  good  ordinary  brands  :  January 
1919.  ;f50.  15s  lid.  ;  December  1918.  £54;  January 
1918.  £b2  :   December  1917.  iiZ. 
Our  December  imports  of  speller  were  5.823  tons 

compared  wuh  8.054  in  1917.  making  the  total  for  the 
year  64.13S  tons  compared  with  76.105  tons  in  1917. 

Zinc  Dust.  — \ustralian  (88  to  92%)  quoted  at  £?,% 
per  ton  ;   English  70  to  75%  at  .^75  per  ton  at  works. 

Lead. — The  stocks  of  this  metal  in  this  country 
held  by  the  Government,  which  are  e.\clusive  of  old 
metals  and  scrap,  amounted  on  January  1  to  62.852 
tons,  this  displaying  an  increase  over  the  previous 
month  of  13.741  ions.  As  will  be  noticed  this  increase 
is  very  important,  and  in  fact  the  stocks  in  this  countrv 
can  only  be  considered  exceedingly  high  compared 
with  pre-war  times.  The  tendency  of  the  mirket.  as 
was  to  be  expected,  has  been  downward.  The  first 
signs  of  an  easing  of  conditions  were  about  the  middle 
of  the  month,  when  the  Government  reduced  the  sell- 

ing price  by  £b  to  /35  per  ton.  Since  then,  however, 
metal  has  been  sold  ai  lower  figures  in  the  open  mar- 

ket on  the  Metal  Exchange,  with  the  result  thai  prices 
were  marked  down  further.  Meanwhile  America  has 
also  been  easier,  and  not  only  have  bids  been  solicited 
from  this  side,  but  metal  has  actually  been  sold  and 
apparently  already  arrived  here.  The  trade  m  this 
country  with  consumers  has  been  very  much  restrict- 

ed, this  being  mainly  due  to  lack  of  orders  from  the 
building  trade,  which  has  not  vet  got  properly  start- 

ed. A  good  inquiry  was  seen  at  one  time  for  export  to 
neutrals  bordering  upon  enemy  countries.  Apparent- 

ly, however,  the  business  was  not  considered  desirable 
by  our  authorities,  as.  so  far  as  is  known,  none  was 
exported.  In  a  manner  it  seems  unfortunate,  as  it 
would  have  materially  reduced  the  large  slocks,  and 
stabilized  the  position.  As  it  is.  however,  the  busi 
ness  has  apparently  gone  to  America,  which  country 
is  understood  to  have  sold  to  both  Holland  and  Den- 
mark. 

Our  December  imports  of  lead  were  14,851  tons 
against  13.515  tons  in  1917.  making  for  1918  a  total  of 
208.932  ions  compared  with  147.124  tons. 

Average  ni-t  prices  for  soft  foreign  lead  ;  January 
1919.  /34  10s  ;  December  1918.  ;^40  ;  January  1918, 
/29;   December  1917.  ;f  30  gross. 
Antimony  — Beyond  the  general  downward  ten- 

dency in  values  this  market  has  been  idle  and  uninter- 
esting. The  official  price  of  English  regulus  was  re- 

duced to  £i5.  but  at  this  level  litllebur.iness  appeared 
to  transpire.  In  any  case,  foreign  material  in  ware- 

house could  be  had  at  considerably  less,  the  value  of 
this  being  round  about  /50,  though  a  little  more  or 
less  was  asked  according  to  the  quantity  required.  At 
the  end  of  January,  however,  the  Government  made 
a  further  reduction  in  the  price  of  English  io/45,  and 
it  now  remains  to  be  seen  whether  this  sharp  cut  will 
stimulate  business,  which  has  up  to  the  present  been 
very  quiet.  Foreign  material  will  now  have  to  be 
adjusted  accordingly  if  business  is  to  be  expected.  So 
far  as  crude  is  concerned,  under  present  conditions 
costs  of  importing  make  business  practicallv  impos- 

sible, and  values  can  only  be  called  nominal  The 
Government  stocks  of  antimony  regulus  showed  an  in- 

crease as  at  January  1  of  205  tons  over  the  figures  of 
the  previous  month,  the  total  being  3.508  tons. 
Arsenic  (White). —  This  market  continues  weak, 

and  prices  have  fallen  steadily.  Latest  figures  are 
about  ̂ 70  delivered. 

Bismuth  —12s.  6d.  nominal  per  lb. 
Cadmium  —Weaker  at  Ss.  to  Ss.  3d.  per  lb. 
Aluminium— Flat ;  i\5Q\.o  home  trade.  /200  for 

export. 
Nickel.  -  Continues  at  /195  for  the  home  trade. 
Platinum.— New  440s  ,  old  360s.  per  oz. 
Palladium — 5003   per  oz   nominal. 
Quicksilver. — Export  prices  are  about  £Z\  to 

£22- 

Selenium.— Weak  at  12s.  6d.  upwards 
Tellurium  —903.  to  105s   per  oz. 
Sulphate  of  Copper  is  no  better  than  ,^50,  the 

fall  in  copper  having  flattened  ihe  price. 
Manganese  Ore. — Indian  ores  about  3s.  per  unit c.i.f.  U.K. 
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11 

-'3i 

n u 
o  231 

0 (; 
21.) 

0 0  to  234 
0    0 48 0 Oto40 u c 

224 

10 

0  to  22  i 

10 

(1 22  i 0 
0  to  224 

0    0 48 
0 0to40 0 u 226 u 0  to  226 

lU 

0 223 

15 

0  to  224 5    0 

Wolfram  Ore. — The  huge  stocks  and  absence  of 
demand  have  caused  a  collapse  and  the  Government 
sellini;  price  of  ores  has  been  reduced  to  40$.  per  unit 
65%  WO3.  though  the  Government  buying  price  of 
Empire  material  is  maintained  at  the  old  6gureof52s. 
6d.  in  Australia,  etc.  America  has  been  reported  to 
be  offering  resale  material,  and  Spain  and  Portugal 
are  trying  to  find  buyers.  As  elsewhere,  control  has 
plunged  the  trade  into  chaos. 
Molybdenite  1  em  uns  officially  105s.  per  unit  for 

S5%  M0S2  for  Empire  material. 

Silver. — The  price  here  is  reduced  to  475d.  per 
oz.  for  bars,  with  the  American  quotation  at  lOlJc. 
Cobalt  Metal.     12s.  6d.  to  13s.  per  lb 
Cobalt  Oxide — 7s.  9d  per  lb. 
Corundum.— 20%  is  quite  nominal. 
Graphite. — 80%  /55  per  ton  c.i.f. 
Iron  and  Steel. — The  pig  iron  market  has  been 

very  active  during  ihe  period  under  review.  A  good 
inquiry  has  been  seen  for  export  to  neutral  countries, 
which,  however,  it  has  been  impo--sible  to  satisfy  ow- 

ing to  the  withholding  of  licences  In  anv  case  11  would 
appear  that  very  liitle  metal  would  be  available  for 
export,  as  home  requirements  seem  quite  able  to  ab- 

sorb most  of  the  supply.  This  is  distributed  as  equit- 
ably as  possible  among  the  various  users,  but  truck 

difficuliies  liave  to  a  certain  extent  hampered  trans- 
port. Furnaces  have  not  been  working  too  well,  and 

there  has  been  rather  a  scarcitv  of  foundry  iron.  In 
regard  to  steel,  the  posiiiou  has  not  been  too  satisfac- 

tory on  account  of  the  complications  arising  out  of  the 
subsidy  arrangements  ;  works,  however,  have  been  for 
the  most  part  very  well  occupied  with  home  business, 
export  nrders  being  difficult  to  handle  owing  to  the 
difficulties  of  the  conditions  imposed  in  regard  to  the 
return  to  the  Government  of  the  subsidies,  where  ex- 

port business  is  concerned.  Some  good  orders,  how- 
ever, have  been  seen  for  railway  material,  &c.  A  new 

Exchange  is  being  started  in  February,  devoted  to  the 
interests,  mainly,  of  the  iron  and  steel  trades  Hither- 

to these  industries  have  not  had  any  recognized  meet- 
ing place  in  L  'udon,  and  accommodation  is  being  pro- 

vided at  the  Cannon  Street  Hotel  on  certain  days 
where  those  interested  may  foregather.  • 

PRICES  OF  CHEMICALS.   February  10 

Alum     per  ton 
Alumina,  Sulphate  of   
Ammonia,  Anhydrous      per  lb. 

0  880  solution      per  ton 
,.  Carbonate      per  lb. 

Chloride  of,  grey    per  ton 

.,    pure   per  cwt. 
Nitrate  of     per  ton 
Phosphate  of   
Sulphate  of     

Antimony  Sulphide      per  lb. 
Arsenic,  White    per  ton 
Barium  Sulphate   
Bisulphide  of  Carbon         ,, 
Bleaching  Powder,  35%  CI         ,, Borax    

Copper,  Sulphate  of      
Cyanide  of  Sodium,  100%      per  lb 
Hydrofluoric  .\cid      
Iodine         ,, 
Iron,  Sulphate  of    per  ton 
Lead,  Acetate  of,  white   

,,      Nitrate  of      
.,      Oxide  of.  Litharge     White    

Lime,  Acetate,  brown   
grey  80%   

Magnesite,  Calcined    
Magnesium  Chloride   

Sulphate          ,, 

Methylated  Spirit  64°  Industrial     per  gal 
Phosphoric  Acid       per  lb. 
Phosphorus,  yellow      
Potassium  Bichromate           ,, 

,,         Carbonate       per  ton 
,,         Chlorate          per  lb. 

Chloride  80%        per  ton 
Hydrate, (Caustic)  90% 

,,         Nitrate   
,,         Permanganate       per  lb 
,,  Prussiate,  Yellow   , 
,,         Sulphate,  90%      per  ton 

Sodium  Metal       per  lb. 
,,        Acetate     per  ton Arsenate  45%   

Bicarbonate     

,,        Bichromate         per  lb. 
Carbonate  (Soda  Ash)...    per  ton 

(Crystals)   
Chlorate      per  lb. 
Hydrate,  76%        per  ton 

,,        Hyposulohite  ...,   , 
Nitrate,  95%   
Phosphate   

,,        Prussiate      per  lb. 
Silicate         per  ton 

,,        Sulphate  (Salt-cake)   
,,  ,,         (Glauber's  Salts)     ,, ,.        Sulphide   

Sulphur,  Roll   
,,  Flowers   

Sulphuric  Acid,  Non-Arsenical... HO^T.       ,, 

   90%       „ 96%       ,, 

Superphosphate  of  Lime,  18%   
Tartaric  Acid       perlb. 
Zinc  Chloride       per  ton 
Zinc  Sulphate   

£ 

s. 

d 

19 0 0 
20 0 

1 
0 

10 

34 0 0 
6 

50 0 0 
4 0 0 

SO 0 0 125 

0 0 

17 

10 

1 
0 
3 

70 

0 0 
12 0 0 

46 

0 0 

15 

0 0 

42 

0 0 
55 0 0 

10 

7 

14 

0 
8 0 0 150 

0 0 
65 0 0 

54 

0 0 
60 0 0 
30 0 0 

37 10 

0 
35 0 0 

16 

0 0 

12 

0 0 
8 
1 
1 

7 
S 

10 

2 3 110 

0 0 
2 0 

60 0 0 
400 

0 0 

66 

0 0 

10 

0 
2 4 

60 0 
1 

0 
3 110 

0 0 

60 

0 0 
S 

10 

0 

1 0 
24 

10 

0 
21 0 0 
21 0 0 
47 0 0 

1 0 
12 0 0 
3 0 0 
3 

10 

0 
30 0 0 
22 0 0 

28 

10 

0 

5 0 0 
7 5 3 
9 7 6 
5 0 0 

3 5 

23 

0 0 
23 0 0 



THE    MINING    MAGAZINE 

STATISTICS. 
Production  op  Gold  i 

Year  1912    
Year  1913    
Year  1914    
Year  1915    
Year  1916   
Year  1VI7   

January. 1918  . 
February    
March      
April    

May      
June    
July      
August    
September  .... 
October   
November    ... 
December    .... 

694,121 
637,571 
677.008 

697.733 
720,539 
708.908 
716  UlO 
719.849 
686.963 

667,955 
640,797 
630  505 

Year  1918    8.197,959 

Oi. 
8.753.563 
8.430.998 

8.033.567 
8  772.919 
8,971,359 
8.714  866 

Oz. 
370.731 
363,826 
344,570 

320.752 
324,179 
307.527 

9.124,299 

8.794,824 
8.378.139 
9.073.671 
9,295,538 

9,022,493 
711.182 

659.759 
6J6.281 717.(99 

741.317 

727.696 

736.199 
740.210 
708,206 

679.761 650.701 
641,245 

38.757,560 

37,358,040 
35.588.075 

38.627.461 
39,484,934 

js.nim 3.033.653 

2.80!. 477 
2.957.614 
3.040.045 
3.148.915 

3.091  058 

3,127.174 
3,144,211 
3,008.267 

2,887.455 
2.797.983 
2.723,836 

35.768.688 

Natives  Employed  in  the  Transvaal  Mines. 

January  31.  1918 
February  28    
March  31   
April  30    
May  31   
June  30      
July  31   
August  31      
September  30    - 
October  31    
November  30   
December  31   

176.424 
181,066 
183,055 

182,492 
179,879 
179,028 
178.412 
179.390 
179.399 

173  153 

160.275 
152.606 

11,469 

11.243 
11.076 
11.322 

11.211 
11.473 
11.790 
11.950 

12,:08 
11.824 
11,826 

11,851 

4.749 4,016 

3,180 

192,608 

197,134 198.876 

198.567 
195.863 
195.248 

195,213 

196,291 196,395 
189,726 

176,117 
167.637 

Cost  and  Propit  on  the  Rand. 

Compiled  from  ofBcial  statistics  published  by  the  Transvaal 
Chamber  of  Mines.     The  profit  available  for  dividends  is  about 
60%  of  the  working  profit. 

Tons 
milled 

Yield 

per  ton 
Work'g cost 

per  ton 

Workg 

profit per  ton 

Total 
working 

profit 

October,  1917.. 
November  ...  . 
December      

2,280,461 

2,156.814 
2.130,510 

s.    d. 
26  10 

27  4 
27     7 

s.    d. 
19    5 
19  11 
20  0 

s.  d. 

7     2 
7    2 

7    4 

814.211 
775.502 

783.729 

January,  1918.. 
February    
March   

2,167.411 
1,946,338 
2,107.561 
2.181.6D9 

2.237.644 
2.124.205 
2.167.869 

7.158,431 
2,060.635 
2.015.144 
1.81.9,925 

27     1 
27    8 

27     1 
27    0 

27  3 
28  2 
27  10 
28  1 
28    2 
28    0 
28     5 

20  7 
21  7 

21     4 20     8 
20  6 

21  0 

21     2 
21  7 
22  0 
22  5 

23  1 

6    4 5  11 
5  8 
6  2 6    i 

6  11 6    6 6    3 

5  10 
5     3 
5     1 

703.665 

577.396 
596.109 

670,871 
716.963 

736.694 
702.360 

676,146 
600.330 

531,774 
480,102 

April      

September   

November   

Production  op  Gold  in  Rhodesia  and  West  Africa. 

Rhodesia, West  Africa. 

1917 1918 
1917 

1918 

January    
February    
March      
April    

£ 
296.113 

289.734 
300.183 

297,977 
299,271 
302,195 
288.731 
294.359 
291  367 
289.978 
275.829 

270,616 

£ 
253,807 
232,023 
230.023 
239.916 
239.205 

225,447 
251,740 
257,096 
247.885 

136.780 
145,460 

192,870 

£ 131,665 
104,892 
158,727 
123,825 

121.104 114.489 

142,017 

130,278 
127,163 
126.295 
126.915 
122,602 

£ 
107.863 
112,865 
112,605 
117  520 

126.290 
120.273 
117,581 
120,526 
115,152 

September  ... 

November   ... 
December    ... 

108.796 

112,621 

Total   3.495.391 2,652,250 1,529,977 1,333,553 

West  Australian  Gold  Statistics. 

January,  I9I8 

February    

March      

April   May   

June     
July      AuMust    

September  ... 
October   
November  .. 

December  ... 
January,  1919 

73.703 

76,987 69  730 
66  079 

73,701 74,904 

72.081 76.156 74.057 
71.439 

70.711 

61.314 69.954 

Australian  Gold  Return 

January  .. 
February 

March   

April    .  ... 

May   

June   
July     Aueust  .. 
September 
October 
No nber 
December 

1917 

£ 

67,627 
65,450 
74,794 
75.139 
65,623 
64.180 

68.937 101.428 

61.701 
33,533 
75.912 

56,967 

1918 

£ 

32,134 58,113 

65.412 26.849 

87.8.-5 

45.765 

64.347 61,163 

65.751 

Queensland. 

1917 £ 
50.150 

63.200 61,200 

62,470 65.450 
73.100 71.820 

74.800 

64.180 54.400 
42.380 

64.170 

846,540  508.853   744,537  553,750  349.000  370,000 

1918 

£ 
47.600 

45.470 48.020 
47.600 

46.740 

51.420 51.000 
44.600 

45.900 54.400 

38.200 

£ 29.000 
26.000 
41.000 

21.000   30.000 

28.400 
24.600 
44.000 

21.000 
47.000 

29.000 
19.000 

£ 
25,000 28,000 

30.000 
45,000 

32.000 25,000 
21.000 

20.000   32.000 
40.000 

25,000 38.000 

Production  op  Gold IN  India. 

1915 

1916 

1917 

1918 

£ 
201,255 
195.970 
194,350 

196,747 199,786 

197,447 197,056 

197,984 
195,952 

195.531 

192,714 204,590 

£ 192,130 

183.264 

186.475 192.208 

193,604 192,469 

191,404 
192.784 192.330 
191.502 
192.298 

205.164 

£ 

190,047 
180.904 
189,618 185.835 
184.874 

182.4.^6 179.660 
181.005 

183.630 

182.924 
182.388 
190.852 

£ 
176,030 173,343 
177,950 

176,486 

173.775 174.375 

February    

July      

172.105 170.368 

167.740 
157.176 170,630 

September  ... 

November    ... 

December    ... 

Total   
2,369,382 

2,305,652 

2,214,163 2,061.920 

Imports  of  Ores  and  Metals  into  Unt 
Long  tons. 

Iron  Ore   

Copper  Ore    
„        Precipitate   
.■         Metal   

Copper  and  IronPyrile. 
Tin  Concentrate   

,,    Metal    
Manganese  Ore    

Lead,  Pig  and  Sheet ... 
Zinc  (spelter)     
Zinc  Oxide      

Barytes    Rock  Phosphate 

Brimstone   
Boracic  Compounds  .... 
Nitrate  of  Potash    

Quicksilver   

Tons 

6,565.860 15.319 
21.031 

203.943 836.703 
32.329 12.567 

365.606 208.932 

64.138 
3.989 1.480 

464,747 

Tons 

555.264 3,789 

1,954 

14,591 

33.942 

5,754 

825 

33,216 

25,153 

11.187 

70.587 

3,010 2.185 
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Ex PORTS  OP Copper  from  United  States 

1917 
Long 

tons 
1918 

Long 

tons 1918 

Long 

tons 

38.127 
45.304 
30.493 
39.115 
3S.638 
35.000 

January    

February  ... 
March    

40.530 

2S.160 
22.550 
22.227 
28.889 

31.791 

July      

August    
September.. 

October   November.. 

December.. 

September ... 32.730 

15.218 
November  ... 

TolaJ  1917  .... 484,120 182,786 Total  1918... 279,998 

Outputs  of  Tin  Mining  Companies. 

In  Tons  of  Concentrate. 

Nigeria : 
Abu   
Angto-Continental  ■ 
Benne    
Bisicbi      
Bongwelli    
Dua 
Ex-Lands 

Forum  River   
Gold  Coast  Consolidated.. 
Gnrnm  River...   
Jantar   

Mil 
Mongu   
Narat^uia      
Naraguta  Extended    
New  Lafon     
Nigerian  Tin   
N  N    Mauchi   
Offin  River   
Rayfield   

Rukuba   .'...'..'.... South  Bukeru    
Sybu      
Tin  Areas    
Tin  Fields   
Toro   

Federated  Malay  States : 
Cbenderiang   
Gopeng     
Idris  Hydraulic     , 
Ipoh    , 
Katnunting      
Kinta      
Kledang   
Lahat    
Malayan  Tin   
Pahang      
Rambutan   
Sungei  Hesi    
Tekka   
Tekka-Taiping   
Tronoh     ;. 
Tronoh  South    

Cornwall  ■ 
Cornwall  Tailings   
Dolcoath      
East  Pool    
Geevor      
South  Crofty      

Other  Countries  : 
Aramayo  Francke  (Bolivia)   
Briseis  (Tasmania)   
Deebook  iSiam)    
Mawchi  (Burma)   
Porco  (Bolivia)   
Renong  iSiaml   
Rooiberg  Minerals  (Transvaal)  ... 
Siamese  Tin  tSiam'      
Tongkah  Harbour  (Siam)      
Zaaiplaats  (Transvaal)   

Nov. 
1918 
Tons 

Dec. 1918 

Tons 

Nigerian  Tin  Production. 

In  long  tons  of  concentrate  of  unspecified  content. 

Note      These  figures  are  taken  from  the  monthly  returns 
made  by  imitvidual  companies  reporting  in  London,  and 
probably  represe  :t  85%  of  the  actual  outputs 

1913    1     1914 1915     ;     1916 

1917 

1918 

January    

February    ... 

Tons 

466 

427 

510 
430 

360 

321 
357 

406 

422 
480 

445 
478 

Tons 

485 

469 

502 
482 
480 
460 
432 

228 
289 
272 
283 
326 

Tons  1   Tons 
417  531 

358     1       528 
418  547 
444     1       486 

357    1       536 

373           510 

Tons 

667 

616 

655 

555 
509 

473 

479 

551 

5)8 

578 

621 

655 

Tons 

678 

668 
May   

June       

492 

August   
September 
October    
November ... 
December  ... 

438 

442 

511 

467 

533 

498 

535 

584 

679 

654 

571 

514 

491 

440 

433 

Total    .. 5.103 

4.708 
5,213 

6.594 
6.927 6.64S 

Total  Sales  of  Ti N  Concentrate  at  Redruth  Ticketings. 

Lone  -ons 

Value 

Total.  1917   

4.186 

£561.003 £134    0    0 

January  14,  1918   141 
171 

I66i 

15f. 

178 
169 

157 

159 

172 
169 

£23.563 
£28.976 

£29.674 £28,213 
£33,398 
£31,253 

£29,575 £31  402 

£39.999 
£36.791 

£167    2    3 
£l6S  19    2 

£r8    4    6 

£180  18 £i87    7    4 £l84    7    9 

£188     1     8 
£l96  17    7 

£252    4    4 £217     1     2 £.09  18    9 

£194     I     9 £199  12     S 

£210  19    0 

£231     4    6 
£2  9  19    6 
£n9  16    0 

£202     1     2 £203    7    2 
£l97  14    3 

£l97  16    4 
£l95  13     1 
£l83  19    9 

£l50  19    0 £i'8    6    7 

£128  11     I 

February  11   

April  22      

May  21    

153              i       £29,69! 
170^                   £34,035 
164              1       £34.595 

146j            1       £33,816 

142 

142i 

145 
136 

150 

141J 

150 

152 

£31.211 
£28.793 £29.639 

£27.037 

£29,672 
£27.636 

£27.592 

£25.170 

£26,032 

£19.539 

Total  and  Average. 

1918   
4,094 

£786,541 
£l92    0    0 

January  13.  1919   
January  27    

160              1        £20.838       ,      £l30  11    0 

135i            '        £17.000       1      £l25  10    7 

Details  o -  Redruth  Tin  Ticketin 

ES. Tons  Sold         1         Tons  Slid 
January  n.         |         January  27. Tons 

Sold 

Realized 

per  ton 

Tons 

Sold 

Realized 

per  ton 

E.  Pool  &  Agar.  No,  1 
.,      No.  la 

„      No.  lb 
.,      No.  Ic 

15 

15 

15 

13 
S 
8 
8 

2* 

u 

10 
10 

7 
7 

7 
7 

8 

1 

£   s.  d 
132  10    0 
130  0    0 
129  0    0 

127  10    0 
133  5    0 

132  10    0 134  0    0 

75    0    0 
110    0    0 
131  10    0 

130  0    0 

132  0    0 

132    0    0 

137  12    6 

139    2    6 

130    0    0 

127    0    0 

15 

15 

15 

9 
9 
9 

2J 
14 

10 
10 

7 
6 

3i 

7 
7 

7 
2 

£    s.    d. 128    0    0 
128    0    0 

126  10    0 

133  10    0 
131  7    6 
132  10    0 

60    0    0 
102    0    0 
128  10    0 
1!8    0    0 

126  10    0 
124  15    0 

35    0    0 
134  12    6 

135  12    6 

No.  la    

No  lb    
No.  2   

South  Crofty.  No.  1 
„      No   la 

Grenville  Utd..  No   1 
.,      No.  la 
„      No  2 

Tincrof  t  Mines.  .Mo.  1 
,.      No.  la 

Portbledden      

Total   

160 

1354 
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SHARE  QUOTATIONS 
Shares  are  (.1  par  value  except  v here  ot 

heri 

ise  noted. 

GOLD,   SILVER. 
DIAMONDS  : 

Feb. 
1918 

5, 

d. 

Feb    7. 

1919 

C    s.  d. 

3 
5  5 
6  3 

\l 
1   14 

19 
15 

1  8 
2  0 
1  12 10 

6 
16 

2  1 

15 

3  15 1  10 
6 

1     1 
4 

11 
14 

5   II 23     3 
8  13 
7  10 1  0 

2  18 4  10 
12 

1     0 
1     5 

1     2 
5 
3 

3  13 
1  10 

1     3 

3  13 
1     1 

14 
I  16 

9 
6 

1     0 

18 

3 
0 
9 
6 
9 
6 
6 
6 
D 
3 
0 
0 
6 
3 
0 
3 
6 
6 
0 
0 
3 
3 
3 
9 
3 
9 
0 
0 
0 
9 
0 
0 
0 
0 
6 
3 
6 
9 
0 

9 
3 
9 
3 
6 
6 

0 
3 
3 

3    3 

7  15    0 
6    0 

I   15     0 
19    6 
i«    6 

Consolidated  Mines  Selection  (10s). 1  8    0 
2  8    9 
1   10    9 

D.  Riiridepoort  Deep   8    9 6    9 
13    9 

2  13     9 
13    9 

4  19    6 

1     0    0 
funiler 

14     6 5     6 

8    6 
1      1     3 

Meyer  &  Cliarlton   5     0    0 

28    0    0 
8     1     3 
7  16    3 

16    3 

3     1     3 

Randfonteiti  Central 
Robinson  (jCSI   
Robinson  Deep  A  (Is  ) 

Rose  Dee  11 
Simmer  &  Jack 
Simmer  Deep 
SprinKS.. 
SubNiKel 
Van  Kyii 
Van  Kyn  Deep 
Village  Deep 
VillaKe  Main  Reef 

Wilwaleisraiid  (KniKht's) 
Wiivvatcisraiid  Deep 

4  15    0 

14     3 
16  0 

1     0    0 
18    9 4     6 

2  9 
3  il     3 
1  10    6 

17  0 

3  12    6 

18  0 
14     6 

1     2    6 

12    6 

3  0 
OrHEK  Transvaal  Gold  Minks 

Glynn's  l.ydeiibiirf; 
Sheba  (5s.)    
Transvaal  Gold  Mining  Estates 

1     3    0 1    6 

IS     0 

DlAMONPS  IN  South  Africa 
De  Beers  Deferred  (£2  lOs  1 

Jagersfontein   
Premier  Deferred  (2s  6d  ) 

12  17 4    5 

7    7 

6 
0 
6 

18     2    fi 
4  12    6 

7    0    0 

Chartered  british  South  Africa 

Falcon   
Gaika   

n 16 

9 
I    7 
1     6 

9 
1   11 

1   17 4     5 

1   15 

1 
6 

3 
0 
0 
9 
3 
6 
3 
0 
0 
0 
9 
0 

8    3 
1     3     0 

6    0 18    6 

16    0 

Globe  &  Phoenix  (3s  ) 
Lonely  Reef   

1     6    0 
1  19    0 

Wanderer  13s.l   . 

Willouiihby's  (10s  1 

1     0 
7    0 

WestAkkica- 
Abboiitiakooii  (10s ) 
Abosso   
Ashanti(4s.)    .... 
Presiea  Block  A- 

Taqiiah   

5 
8 

18 
6 
17 

0 
0 
6 
0 
0 

5  6 
6  6 

1     2    0 
5     6 

14     6 

West  Australia: 

Associated  Northern  Blocks 
Bullfinch    
Golden  HorseShoe  (£5) 
Great  Boulder  Proprietarv(2s  ) 
Great  Finuall  (lOsI 
Ivanhoe(£i)    .... 

4 
3 
1 

1  13 
II 
1 2  0 

8 
13 

0 
0 
9 
9 
3 
0 
0 
6 
9 

3  3 
4  6 

1     3     9 
12    0 2    0 

1  13    0 11     6 

8    9 
Sons  of  Gwalia  . 

Gold,  Silver,  cont. 

Others  in  Australasia  ; 
Mount  Boppy.  New  South  Wales 
Talisman.  New  Zealand   
Waihi.  New  Zealand     
Waihi  Grand  Junction.  New  ZInd 

Alaska  Treadwell  If  5).  Alaska   
Buena  Tierra.  Mexico   
Camp  Bird.  Colorado   
Casey  Cobalt.  Ontario   
El  Oro.  Mexico   
Esperanza.  Mexico    
Frontino  &  Bolivia.  Colombia   

Le  Roi  No.  2  l£'5). British  l  olumbi! Mexico  Mines  of  El  Oro.  Mexico. 
Oroville  Dredeine.  California   
Plymoulh  Consolidated,  Californii 
St.  John  del  Key,  Brazil    
Santa  Gertrudis.  Mexico   
Tomboy.  Colorado   

Balasbal   
Champion  Reef  (2s.  6d.)   
Mysore  (IDs.)    
North  Anantapur    
Nundydrooe  (10s.)   
Ooreeum  (lOs.)     

COPPER : 
Arizona  Copper  (5s.).  Arizona   
Cape  Copper  (^2),  Cape  Province.. 
Chillagoe  IIOs.l.  Queensland   
Cordoba  (5s.),  Spain   
Great  Cobar  (£51.  N.S.VV    
Hampden  Cloncurry,  Queensland 
Kyshtim.  Russia   
Messina  (5s.).  Transvaal   
Mount  KlliotI  (£5).  Queensland  ... 
Mount  I.yell,  Tasmania    
Mount  Morgan.  Queensland      
Namaqua  (£2),  Cape  Province   
Rio  Tinto  (£5),  Spain    
Sissert,  Russia     
Spasskv.  Russia   
Tanalyk.  Russia   
Tanganyika.  Congo  and  Rhodesia 
Thatsis  (£2).  Spain    

LEAUZINC: 
Broken  Hii 

British  Broken  Mill    
Broken  Hill  Proprietary  (8s 
Broken  Hill  Block  10  (£10).. 
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (15s.) 
Zinc  Corporation  (10s.)   

Burma  Corporation  . 
Irtysh  Corporation  . Russian  Mining   

TIN: 

Arainayo  Francke,  Bolivia.. 
Bisichi.  Nigeria   
Bris 
Dolcoalh.  Cornwall   
East  Pool.  Cornwall   
Ex-Lands  Nifieria  (2s.).  Nigeria 
Geevor  (10s  )  Cornwall   

Gopenu.  Malay  .  .    
Ipoh  Dredfiinil.  Malay       
Malayan  Tin  DredMing,  Malay.. 
Monitu  (lOs.l.  Nigeria    1 
Naraiiula.  Nigeria    I 
N.  N,  Bauchi  Pref.  (10s.),  Nigeria  . 

Ord.  (10s.). 
Pahang  Consolidated  (5s.),  Malay 
Rayfielil,  Nigeria     
Renong  Dredging,  Siam    
Ropp  Us.',  Nigeria   
Siamese  Tin.  Siam    

South  Crofty  (5s  ),  CoriiwaVr..!!!!! 
Tekka.  Malay    ..    
Tekka-Taipinfi,  Malay      
Tron.ih,  Malay    

£    s.  d. 

3  15 3  15 1  12 

*  Share  capital  expanded. 



THE  MINING  DIGEST 
A    RECORD    OF    PROGRESS     IN    MINING,   METALLURGY,    AND    GEOLOGY 

In  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers  ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  companies . 

IMPROVEMENTS   IN   ELECTROLYTIC    EXTRACTION  OF  ZINC. 

In  the  electrolytic  method  of  extracting  zinc  from 
ore,  one  of  the  difficulties  is  caused  bv  the  presence 
of  gelatinous  silica  in  the  solution.  This  is  removed 
with  other  insoluble  matter  by  filtering,  but  the  cake 
holds  so  much  solution  which  cannot  be  removed  by 
washing  that  a  large  proportiDn  of  the  dissolved  zinc 
is  lost  Frederick  Laist,  ol  Anaconda,  has  recently 
introduced  improvements  for  the  treatment  of  this 
cake  and  the  recovery  of  the  zinc.  The  Engineering 
and  Mining  Journal  for  December  28  contains  an 
account  of  the  improvements,  the  account  being  based 
on  the  specifications  of  United  States  paients 
1,281,031  2.  The  journal  states  that  futiher  improve- 

ments have  been  made  since  the  filing  of  these  patents. 
The  Anaconda  company  does  not  publish  informaiion 
relating  to  the  technique  of  its  electrolvtic  zinc  process. 
so  that  any  hints  of  procedure  obtainable  frc  m  the 
patent  specifications  may  prove  useful  to  metallurgisis. 

The  article  first  discusses  the  usual  procedure  at  ihe 
electrolytic  zinc  plant,  the  formation  of  gelatinous 
silica,  and  the  trouble  it  causes.  Concentrates  con- 

taining, for  example,  about  33%  zinc,  8%  lead,  20% 
iron,  and  6%  insoluble  matter,  the  last  comprising 

about  4'5%  silica  and  15%  alumina,  are  roasted  in 
multiple- hearth  furnaces  to  oxidize  ihe  sulphides  into 
oxides  and  sulphates.  The  roasted  product,  or  calcine. 
is  then  leached  with  a  solution  containing  8  to  9%  of 
sulphuric  acid,  this  solution,  in  a  repetition  of  the 
process,  being  the  depleted  electrolvie  from  the  cells 
in  which  the  zinc  is  electrolytically  precipiiated. 
Usually,  approximately  five  tons  of  leaching  solution 
is  used  p*r  ton  of  calcine  The  resulting  solution  is 
then  neutralized,  or  nearly  neutralized,  with  calcine, 
and  thereafter  a  small  proportion  of  limestone  is  cus- 

tomarily added.  The  effect  of  this  limestone  addiiion 
is  to  establish  a  slightly  alkaline  condition  in  the  liquor, 
and  thereby  lo  precipitate  any  silica  which  has  been 
dissolved  during  the  acid  treatment.  The  silica  is  pre- 

cipitated in  gelatinous  form  It  is  necessary  to  effect 
complete  precipitation  of  the  silica  at  this  point,  as  it 
will  otherwise  separate  during  later  operating  stages 
and  occasion  much  triuhle.  The  precipitation  may 
be  rendered  even  more  complete  by  abiding  to  the  pulp, 
after  the  limestone  addition,  a  small  amount  of  zinc 
dusi.  This  reagent,  eiiher  in  ihe  presence  or  the  ab- 

sence of  copper  salts,  is  effective  for  precipitating  re- 
sidual traces  of  dissolved  silica  In  the  presence  of 

copper  sails  the  cement  copper  is,  of  course,  the  ac- 
tive reagent.  The  above-described  operations  of  neu- 

tralizing the  liquid  and  precipitating  the  silica  are  con- 
veniently performed  in  Pachuca  vats  with  thorough 

stirring.  At  this  point  the  solution  should  carry  at 
least  80%  of  the  zinc  content  of  the  original  calcine. 
The  contents  of  the  Pachuca  vats  are  now  discharged 
into  Dorr  thickeners,  and  the  thickened  product,  with 
the  precipitated  matter,  passes  to  the  filters.  The  fil- 

trate, together  with  the  overflow  from  the  Dorr  thick- 
eners, is  a  zinc  solution  usually  containing  small 

amounts  of  copper  and  cadmium.  These  metals  are 
precipitated  by  zinc  in  dust  or  other  suitable  form,  and 

the  solution  is  clarified  by  settling  or  filtration  and 
passed  to  the  electrolytic  cells  The  entering  electro- 

lyte is  a  neutral  solution  containing  about  8%  of  zinc 
in  the  form  of  sulphate;  the  depleted  electrolyte  flow- 

ing from  the  electrolytic  cells  contains  about  2%  of 
zinc  as  sulphate,  with  about  8  to  9%  of  sulphuric  acid, 
and  is  returned  to  the  leaching  vats,  as  mentioned 
above.  Lead  anodes  may  be  used,  and  the  current 
conditions  are  preferably  those  which  have  become 
standard  in  this  operation. 

In  the  practice  of  the  above-outlined  process  a  fil- 
ter cake  is  obtained  which  comprises  the  insoluble 

matter  from  the  ore  and  the  precipitated  gelatinous 
silica.  This  is  in  the  form  of  a  wet  cake,  ordinarily 
containing  42  to  45%  of  moisture,  which  is.  of  course, 
a  rich  zinc-sulphate  solution.  It  is  impossible  to  wash 
the  cake  free  from  zinc  with  an  amount  of  water  with- 

in practicable  limits,  and  the  losses  at  this  point  may 
attain  15%  of  zinc  content  of  the  ore.  Efforts  have 
been  made  to  reduce  this  loss  by  removing  the  leach 
liquor  from  the  residue  before  neutralizing  and  while 
still  containing  about  0  5%  of  acid.  The  acid  pulp 
was  pas  ed  through  thickeners  and  filters,  and  yielded 
a  dry.  sandy  cake,  containing  only  about  20%  of 
moisture,  and  readily  washed.  However,  the  subse- 

quent treatment  of  the  acid  solution  with  calcine, 
limestone,  and  zinc  dust  yielded  an  unworkable  precip- 

itate of  gelatinous  silica,  this  precipitate  being  slimy, 
slow-settling,  and  producing  a  cake  containing  up  to 
80%  of  moisture.  The  necessity  of  precipitating  the 
gelatinous  silica  in  presence  of  the  sandy  ore  residue 
was  therefore  established. 

According  lo  the  new  method,  the  mechanical  diffi- 
culties due  to  the  precipitation  of  gelatinous  silica,  as 

well  as  the  excessi\e  losses  of  zinc  occasioned  thereby, 
are  avoided  by  proceeding  as  follows:  The  silica  is 
precipitated  in  presence  of  the  ore  pulp,  preferably  by 
successive  additions  of  calcine,  limestone,  and  zinc 

dust,  if  required,  the  latter  either  with  or  without  cop- 
per salts.  The  subsequent  operations  of  thickening 

and  filtration  are  easily  carried  out  in  apparatus  of 
standard  type,  but  yield,  as  above  stated,  a  filter  cake 
of  high  moisture  content.  This  filter  cake,  which  may 

be  teimed  the  "  primary  filter  cake."  and  which  need 
not  be  washed,  is  discharged  from  the  press  and  dried 
or  gently  cnlcined  at  a  temperature  sufficiently  high  to 
effect  dehydration  of  the  silica,  as  well  as  the  hydrox- 

ides of  aluminium  and  iron,  a  temperature  of  about 

150°C.  being  suitable.  These  compoundsare  thereby 
rendered  insoluble  in  water  or  dilute  acids,  and  are 
also  converted  into  a  granular  condition  which  lends 
itself  readily  to  filtration,  the  zinc  remaining  soluble. 
The  dried  residue  is  now  leached  with  a  sufficient 

quantity  of  acidified  solution,  so  that,  after  the  leach- 
ing is  completed,  a  small  excess  of  acid  may  remain. 

An  8%  solution  of  sulphuric  acid  is  suitable  for  this 
purpose.  The  pulp  is  now  settled  or  Ihicliened  and 
wa-'hed.  The  washing  is  readily  accomplished  in  the 
filter,  and  the  residue,  termed  the  "secondary  filter- 
cake"  is  sandy  or  granular.     The  filtrate  from   the 
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secondary  filters,  with  the  overflow  from  the  second- 
ary seltling  tanks,  is  acid,  and  is  returned  to  the  pri- 

mary leaching  vats,  beinj;  introduced,  preferably, 
just  before  the  final  neutralization  with  calcine  or  lime- 
stone. 

In  an  alternative  method,  the  solution  from  the  fil- 
ter, wiih  the  overflow  from  the  Dorr  thickeners,  is  a 

zinc  solution  usually  containmg  small  amounts  of  cop- 
per and  cadmium.  These  metals  are  precipitated  by 

zinc  in  dust  or  other  suitable  form,  the  solution  clari- 
fied by  settling  or  filtration  and  passed  to  the  electro- 
lytic cells.  The  entering  electrolyte  is  a  neutral  solu- 
tion containing  about  8%  of  zinc  in  the  form  of  sul- 

phate. The  depleted  electrolyte  flowing  from  the 
electrolytric  cells  contains  about  2%  of  zinc  as  sul- 

phate, together  with  about  8  to  9%  of  sulphuric  acid. 

and  is  returned  to  the  leaching  vats  as  mentioned 
above.  Lead  anodes  may  be  used,  and  the  current 
conditions  are  preferably  those  which  have  now  be- 

come standard  in  this  operalion.  The  filter  cake  con- 
tains the  insoluble  matter  from  the  ore  and  the  precipi- 
tated gelatinous  silica.  The  preferred  method  for  the 

recovery  of  the  zinc  consists  of  purification  by  treat- 
ment with  zinc  in  dust  or  other  suitable  form,  clarifi- 

cation by  settling  or  filtration,  or  both,  and  electro- 
lysis with  insoluble  anodes,  as.  for  example,  lead.  It 

has  been  found  practicable,  even  witfi  this  dilute  solu- 
tion, to  recover  economically  75%  or  upward  of  the 

zinc  content  by  electrolytic  precipitation.  The  spent 
electrolyte  may  afterward  be  either  discarded  or 
worked  up  by  any  appropriate  method  for  its  residual 
zinc  content. 

BORING   FOR  OIL  IN  DERBYSHIRE. 
During  the  last  year  or  two  we  ha\e  referred  sev- 

eral limes  to  the  chances  of  finding  petroleum  in 
England,  and  have  given  particulars  of  Lord  Cow- 
dray's  undertaking  in  connection  with  boring  for  oil 
in  Derbyshire.  Lord  Cowdray's  firm,  S.  Pearson  & 
Son,  Ltd.,  has  not  published  much  with  regard  to  the 
project  or  the  geological  arguments  on  which  it  is 
based.  A  paper  written  by  T.  Sington  and  published 
by  the  Iron  &  Coal  Trades  Review  (or  October  and 
December  27  gives  the  information  that  has  hereto- 
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fore  been  lacking,  though  the  writer  is  frankly  scepti- 
cal as  to  the  results.  Mr.  Sington  also  read  a  paper 

on  the  subject  before  the  Manchester  Geological  & 
Mining  Society  in  January.  We  give  a  brief  precis 
of  these  two  papers  herewith,  and  we  have  added  a 
locality  map. 

The  area  in  which  borings  are  being  made  is  bound- 
ed on  the  east  by  the  Magnesian  Limestone  escarp- 

ment, extending  north  and  south  in  a  broken  undulat- 
ing line,  and  on  the  west  by  the  Pennine  Chain,  which 

consists  of  Carboniferous  Limestone 
and  rises  to  heights  of  1,000  ft.,  and 
in  places  to  over  1,000  ft.  The 
North  Derbyshire  coalfield,  lying  be- 

tween these  totally  different  format 
tions,  is  an  undulating  district,  vary- 

ing from  about  200  to  600  ft.  above 
sealevel.  The  underlying  rorksonly 

cop  out  on  the  surface  very  occasion- 
ally in  road  and  railway  cuttings  and 

quarries  as  they  are  concealed  below 
a  thin  co\'ering  of  loamy  soil  forming 
part  pasture  and  part  proiluctive 
arable  land .  The  essential  feature  of 
the  coalfield  is  the  great  anticlinal 
arch,  about  15  miles  in  length,  ex- 

tending from  Holmesfield  toUnsione 
in  an  east  and  west  direct. on,  and 
from  Unstone  to  Skegby  from  north- 

west lo  south-east.  Many  oilfields 

abroad  with  special  unmi^takable  fea- 
tures suggesting  oil  below  have  an 

anticlinal  rock  structure ;  therefore 
it  is  urged  that  the  North  Derbyshire 
anticlinal  may  also  contain  oil.  in 
spite  of  the  fact  that  the  usual  geologi- 

cal and  other  characteristics  of  large 
oil  -  producing  districts  are  wanting. 
The  entire  coalfield  under  which  the 
searchers  expect  to  find  cil  is  dotted 
over  wiih  collieries,  many  of  great 
size.  The  mines  are  mostly  shallow 
compared  with  those  of  other  coal- 

fields, (hie  no  doubt  to  the  anticlinal 
and  the  faults.  The  borers  expect  to 
find  oil  wh.-n  they  get  below  2,000  ft. 
depth,  ihat  is,  below  the  level  of  the 
deepest  coal  mine  of  the  district. 

There  are  in  all  seven  boring  sites, 
on  the  east  side  of  Chesterfield,  ex- 

tending in  a  north  and  south  line,  19 
miles  in  length.  Of  these,  two  are 
on,  or  close  to,  the  crown  of  the  anti- 
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clinal ;  one  is  on  the  west  side,  two  south  of  it,  one 
east,  and  another  to  the  north-east.  From  north  to 
south  the  sites  are  as  follows  :  (1)  Ridgeway,  (2)  Fox- 
stones.  (3)  Brimington.  (4)  Heath,  (5)  Hardstoft,  (6) 
Souih  Normanton,  (7)  Golden  Valley.  Of  these  at  the 
time  of  writing  (end  of  November)  No.  5  is  working 
and  is  down  about  500  ft.  ;  it  is  being  sunk  at  the  rate 

ofab-)ut20ft  per  day.  No.  3  has  the  derrick  about 
complete,  and  the  other  buildings  about  three-parts 
completed  No  2  has  some  plant  on  the  ground  ; 
while  the  others  have  either  little  or  no  plant  as  yet. 
It  is  expected  that,  barring  accidents,  No.  5  bore  will 
be  down  the  intended  depth  (about  4,000 ft.)  during 
Mav. 

The  two  most  northerly  bore  holes  are  within  easy 
reach  of  Eckington,  a  small  mining  town  about  six 
miles  south  east  of  Sheffield,  and  the  same  distance 
northeast  of  Chesterfield.  The  general  level  of  the 
country  is  500ft.  above  sea  level,  with  small  areas 
over  603  ft  and  occasional  valleys  do.vn  to  nearly  200 
ft.  It  is  dotted  over  w  th  collieries.  About  four 
miles  to  the  east  the  Middle  Coal  Measures,  on  which 
the  town  stands,  pass  under  the  Magnesian  Limestone, 
and  ab  lut  a  mile  to  the  west  the  Lower  Coal  Measures 
come  to  the  surface,  so  that  both  the  bore  holes  miss 

the  bulk  of  the  coal  seams;  evidently  nothing  is  ex- 
pected from  them  around  Eckington. 

No.  2  site  is  about  250  ft.  above  sea-level.  The  site 
is  abiut  three  miles  east  of  Linstone.  where  the  anti- 

clinal turns  from  a  west  to  east  direction  to  one  run- 
ning north-west  to  south-east,  and  it  has  evidently 

been  selected  to  bore  through  some  of  the  coal  seams 
which  crop  up  and  are  worked  beyond  the  arch. 
Some  plant  has  already  been  placed  on  the  ground, 
but  otherwise  work  has  not  yet  commenced.  The 
bore-nole  is  on  the  Middle  Coal  Measures,  and  will 
pass  through  the  Manor  and  Slkstone  coal  seams, 
missing  all  those  above  them  :  it  will  therefore  ex- 

plore nearly  the  same  ground  as  the  No  1  bore. 
There  is  a  fault  running  east  and  west  just  north  of 
No  2  bore,  so  that  under  no  conditions  could  the  two 
boreholes  near  Eckington  interfere  with  each  other. 

Site  No.  1  is  at  Ridgeway,  a  village  on  high  ground 
which  slopes  away  west,  south,  and  east,  clear  of  the 
colliery  district.  It  is  about  Ik  m  les  from  Eckington, 
within  five  miles  of  the  centre  of  Sheffield,  and  about 
Ihree  miles  from  the  bend  of  the  anticlinal  at  Unstone. 
Nothing  so  far  has  been  done  on  the  site. 

No.  3  site,  near  the  small  town  of  Brimington, 
about  two  miles  north-east  of  Chesterfield,  is  in  a 
small  a-ea  of  Lower  Coal  Measures,  about  4i  miles 
long  and  one  broad,  completely  surrounded  by  Higher 
Coal  Measures,  obviously  brought  to  the  surface  by 
the  anticlinal,  the  crown  of  which  is  either  directly 
ander  the  site  or  just  west  of  it.  The  bore  will  there- 

fore pass  through  rocks  very  similar  to  those  which 
will  be  explored  by  bore-hole  No.  1  A  number  of 
important  faults  isolate  this  bore-hole  from  all  the 
others  Boring  was  expected  to  commence  before  the 
end  of  1918. 

The  site  of  No.  4  bore-hole,  close  to  the  village  of 
Heath,  is  4|  miles  souih-east  of  No.  3  bore-hole,  2j 
miles  due  north  of  No.  5  site,  and  4|  miles  south  east 
of  Chesterfield:  it  is  directly  on  the  summit  of  the 
anticlinal,  and  will  pierce  the  coal  seams  passing  over 
the  .arch.  No  start  has  yet  been  made  wiih  the  work. 
The  derrick,  when  erected,  will  be  a  prominent  object, 
as  the  site  is  500  ft.  above  sea-level,  and  the  ground 
falls  away  more  or  less,  more  especially  to  the  east,  in 
which  direction  the  dip  of  the  rocks  and  the  gradient 
of  the  road  appear  to  coincide.  To  the  east,  ihe  Mag- 

nesian Limestone  escarpment,   Ij  miles  distant,  rises 
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prominently  over  the  Coal  Measures,  which  visibly  dip 
below  it.  The  bore  will  be  on  the  Middle  Coal 
Measures,  and  is  separated  from  the  one  farther  south 
by  a  fault,  which  extends  right  across  the  coalfield. 

The  fifth  bore  hole,  at  Hardstoft,  is  for  the  moment 
the  most  interesting,  as  it  is  the  only  one  as  yet  work- 

ing ;  boring  was  started  October  15,  and  has  been  car- 
ried on  continuously.  The  site  is  2J  miles  due  south 

of  No.  4  bore  hole,  and  four  miles  due  north  of  No.  6. 
The  derrick  is  a  prominent  landmark,  ̂ nd  can  be 
seen  from  miles  around,  as  it  is  on  ground  over  603  ft. 
above  sea-level,  and  the  ground  falls  rapidly  all  round. 
The  bore  is  about  two  miles  west  of  the  anticlinal. 
The  Limestone  escarpment  is  about  Ij  miles  to  the 
east,  and  about  a  mile  to  the  north  there  is  a  fault, 
already  mentioned,  of  180  ft.  throw,  which  cuts  off  the 
area  round  this  bore  from  that  round  the  one  further 
north. 

Four  miles  south  of  the  Hardstoft  bore-hole  a  site 
for  the  sixth  has  been  selected  among  level  fields  a 
little  south  of  the  road  extending  from  Alfreion  to 
Mansfield.  The  ground  is  about  500ft.  above  sea- 
level.  Excavation  of  the  water  reservoir  had  just 
commenced,  and  the  men's  barracks  were  in  course  of 
erection  when  the  writer  recently  visited  the  site. 
There  are  several  collieries  in  the  surrounding  country  ; 
the  site  is  on  the  Middle  Coal  Measures,  about  three 
miles  west  of  the  Magnesian  Limestone,  and  it  is  not 
in  any  way  affected  by  the  anticlinal,  which  is  five 
miles  away.  Immediately  to  the  south  there  are 
several  small  faults,  which  isolate  this  bore-hole  from 
the  one  farther  south  in  the  Golden  Valley.  It  is  im- 

portant and  interesting  to  note  that  this  bore-hole  is 
not  very  far  north  of  the  old  Riddings  mine  where  oil 
seepages  have  been  found. 

The  No.  7  bore-hole,  the  last  of  the  series,  is  in  the 
Golden  Valley,  three  miles  due  south  of  No.  6.  It 
has  evidently  been  selected  to  test  the  ground  near  the 
old  Ridiiingscoal  mine.  The  site  is  about  375  ft.  above 
sea  level,  a  mile  or  so  due  west  of  Codnor  station,  and 
about  3J  miles  from  Alfreton.  A  tangle  of  faults,  ex- 

tending from  north-west  to  south-east,  and  others 
nearly  north  and  south,  occur  in  the  vicinity  ;  they 
completely  isolate  the  area  in  which  this  bore-hole  is 
to  be  sunk  ;  in  fact,  one  of  the  principal  faults  appears 
to  be  close  to  it.  Nothing  has  yec  been  done  on  the 
site.  The  result  obtained  from  this  boring  will  be 
awaited  with  considerable  interest,  as  it  will  decide  the 
point  whether  the  former  output  of  mineral  oil  in  the 
Riddings  mine  was  a  mere  pocket,  or  an  escape  from 
a  large  store  at  a  deeper  level.  It  seems  highly  prob- 

able that  the  pocket  of  oil  found  within  about  a  mile 
of  the  proposed  bore-hole  is  in  some  way  directly 
associated  with  theextensivefaultingof  thesurrounding 
district :  it  may  possibly  have  owed  its  existence  to 
them.  Several  coal  seams  and  a  number  of  collieries 
occur  in  the  neighbourhood  ;  the  coalfield  at  this  point 
is  about  seven  miles  in  width,  and  the  bore  hole  is  very 
nearly  in  a  central  position.  The  anticlinal  is  in  no 
way  associated  with  this  bore,  as  it  is  nearly  eight 
miles  distant. 

Plant  for  ten  bores  has  been  brought  to  this  country 
from  .America.  Seven  have  been  accounted  for  in  this 
article  ;  where  the  others  will  be  located  is  not  yet 
known.  Before  the  end  of  1919  all  the  seven  will  no 

doubt  have  reached  their  intended  depth,  and  the  re- 
sults will  have  been  made  public. 

If  the  Derbyshire  borings  do  not  give  the  expected 
results,  the  borers  may  turn  to  South  Wales  or  to 
Scotland  ;  or  they  may  try  the  more  recent  formations 
east  of  a  line  extending  from  Dorset  to  the  Wash  on 
the  west  side  of  Norfolk. 
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Fio    1. 

THE  FOOT-WALL   IN   THE   BRAKPAN    MINE. 
Those  who  are  conversant  with  the  geology  of  the 

Rand  are  aware  thai  certain  readily  distinguishable 
bands  or  beds  of  rock  can  be  and  are  used  for  the  pur- 

pose of  identifying  the  profitable  gold-bearing  layers 
of  banket.  The  study  of  the  stratigraphy  of  the  Far 
East  Kand  is  usually  held  to  be  simplified  in  this  way 

by  the  existence  of  the  "slate"  foot  wall,  correlatable 
with  the  "  black  bar"  of  the  Central  Rand.  A  paper 
by  L.  W.  Macer.  founded  on  e.\perience  at  the  Brak- 
pan  and  read  at  the  November  meeting  of  the  Chemi- 

cal, Metallurgical,  &  Mining  Society  of  Siiulh  Africa, 
goes  to  show  that  this  slate  foot-wall  is  of  a  variable 
nature,  both  petrnlogically  and  in  its  mode  of  occur- 

rence, and  that  it  is  not  so  readily  distinguished  as  is 
generally  supposed.  The  observations  are  useful  also 
as  contributions  to  the  discussion  of  the  origin  of  Rand 
banket. 

The  variations  of  the  black  bar  as  existing  on  the 
Central  and  Far  East  Rand,  namely,  from  a  black 
satiny  slate  to  a  banded  pyritic  qiiarizite  and  coarse 
conglomerate,  all  exist  in  the  Brakpan  mine.  The 
change  from  fine  to  coarser  sedimentation,  in  most 
cases,  takes  place  gradually,  the  shale  becoming  more 
quartziiic  and  finally  containing  pebbles.  Occasion- 

ally the  coarseness  of  the  constituents  increases  rapidly 
and  irregularly,  and  the  reef  is  found  lying  upon  a 
conglomerate  with  very  little  quarlzitic  matrix.  This 
condition  is  shown  in  Fig.  1.  which  represents  an  ex- 

posure along  the  15a  W  drive  at  Brakpan.  Here  the 
foot-wall  changed  from  normal  slate  to  tjuartzite,  in 
which  two  steeply  inclined  beds  of  conglomerate  were 
encountered.  After  passing  the  small  reversed  fault, 
reef  was  exposed  in  the  roof  of  the  drive,  lying  on  a 
few  inches  of  shale.  This  shale  widened  and  passed 
into  the  foot,  having  the  appearance  of  having  been 
intruded  from  below.  Farther  west  tiie  foot-wall  be- 

came more  shaly,  and  finally  changed  into  the  normal 
foot-wall  slate.  In  this  instance  the  reef  had  a  well 
defined  foot-wall  parting,  but  in  many  cases  in  this 
mine  it  is  rather  difficult  to  see  where  the  pay  reef  ends 
and  the  foot  wall  bastard  begins.  Under  these  condi- 

tions, it  is  obvious  that  there  is  a  possibility  of  error 
occurring  in  the  interpretation  of  the  data  available 
from  a  bare-hole  core  or  the  intersection  of  reef  in  a 
shaft.  This  possibility  led  Mr.  Macer  to  study  the 
foot  wall  bastard,  and  in  this  paper  he  places  on  record 
some  of  the  distinguishing  characteristics  of  the  de- 
posit. 

In  the  foot-wall  conglomerate  the  quartz  pebbles 
have  a  more  milky  appearance  than  have  those  of 
the  Main  Reef  Leader,  although  clear  vein  quartz  peb- 

bles also  occur.  There  is  a  considerable  variation  in 
size  and  shape  of  the  pebbles  of  the  bastard  reef.  Black 
quartzite  (chert)  is  not  so  frequently  found,  but  peb- 

bles of  grey,  fine  quarlzite  are  numerous.     The  main 

distinguishing  feature  is  the  occurrence  of  pieces  of 
yellou'ish  grey  or  greenish  rock,  which,  after  a  few 
weeks"  exposure  to  the  mine  air,  turn  brown.  Under 
the  microscope  this  rock  consists  of  a  micro-crystal- 

line groundmass  of  quartz  with  a  few  opaque,  eroded 
crystals,  and  is  probably  an  altered  quarcz-porphyry. 
In  the  hand  specimen  these  fragments  of  rock  appear 
to  have  been  originally  softer  than  the  other  constitu- 

ents of  the  conglomerate,  and  to  have  been  squeezed 
into  irregular  shapes  and  indented  bv  the  quartz  peb- 

bles This  irregularity  in  shape  of  the  fragments  gives 
the  weathered  rock  the  general  appeaiance.  at  a  dis- 

tance, of  having  been  splashed  with  brown  mud.  The 
matrix  is  quartzitic,  antl  pvrite  is  scarcely  noticeable. 
The  gold  value  is  practically  nothing. 

Sedimentary  matter  with  the  appearance  of  having 

been  intruded  is  mentioned  by  Geikie  (in  "Text  Book 
of  Geology"  p  665)  and  other  geologists,  but  does  not 
appear  to  have  been  previously  observed  on  the  Far 
East  Rand.  The  writer's  attention  was  first  drawn  to 
these  dykes  by  the  difficulty  which  was  being  experi- 

enced in  distinguishing  between  hand  specimens  of 
dyke  and  foot-wall.  Thin  sections  of  the  so-called 
dyke  matter  had  almost  the  same  microscopic  appear- 

ance as  the  normal  black  bar,  and  on  examining  the 
dykes  in  situ,  they  were  found  to  be  inirusions  of  foot- 
wall.  It  appears  probable  that  the  more  argillaceous 
portions  of  the  foot-wall  beds  have  retained  their  plas- 

ticity long  after  the  superincumbent  quartzose  beds 
were  laid  down  and  partly  consohdaied,  and  that  as 
the  latter  became  heavier  the  clayey  deposits  were 
forced  up  along  lines  of  least  resistance. 

Fig.  j  shows  a  typical  occurrence  (main  inclined 
shaft,  Brakpan)  which  has  been  mistaken  for  an  igne- 

ous dyke.  The  flow  siructure,  as  indicated  in  the 
figure,  is  very  obvious. 

The  occurrence  illustrated  in  Fig.  2  is  interesting  as 
an  instance  of  the  way  in  which  these  intrusions  may 
lead  to  error  in  development.  In  this  case  the  lound 
broke  to  the  line  of  the  f.tult,  showing  a  face  of  slate 
nearly  to  the  roof  of  the  drive.  The  indication  was 
that  an  up  throw  had  been  encountered.  The  next 
round  showed  the  reef  in  the  normal  position.  Had 
this  intrusion  been  of  greater  extent  it  is  probable  that 
the  rise  would  have  bee-n  steepened  to  look  for  the 
reef,  which  would  then  have  been  passed  over. 

The  intrusions  do  not  txieiid  a  great  distance  later- 
ally, as  is  shown  in  Fig.  4.  In  this  case  five  cross-cuts 

were  driven  in  faulted  ground  at  varying  intervals  over 
a  total  distance  of  500  ft.  Three  of  these  cross-cuts 
are  illustrated,  the  ones  at  either  end  being  omitted, 
as  they  only  disclosed  simple  faults.  At  first  sight  it 
appears  that  these  inirusions  occur  in  fault  planes,  but 
after  the  examination  of  a  number  of  cases  ihe  writer 
is  of  opinion  that  the  intrusions  occurred  first,  and  by 
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Fig.   4 

forming  lines  of  weakness  they  led  lo  the  formation  of 
faults. 

It  is  obvious  that  the  intrusion  of  masses  of  sedi- 
ment, indistinguishable  petrologically  from  the  normal 

foot-\v?.ll.  may  lead  to  futile  e.\cursiiins  into  the  hang- 
ing wall  by  rising  or  cross-cutting,  and  that  the  geology 

of  the  black  bar  is  therefore  worthy  of  the  attention  of 
those  engaged  in  development  work.  To  those  en- 

gaged in  the  exploitation  of  new  areas  it  is  of  even 
more  importance,  as  it  is  possible  for  a  drill  hole  or 
even  a  shaft  to  intersect  an  area  of  irregular  sedimen- 

tation, complicated  with  faulting,  and  to  p^ss  the  Main 
Reef  Leader  unnoticed.  Such  a  possibility  is  illus- 

trated in  Fig.  5 
All  of  the  difficulties  here  illustrated  occur  in  the 

Brakpan,   namely,    an  intrusion    of  foot-wall    with  a 

fault,  the  Main  Reef  Leader  consisting  of  a  single 
layer  of  pebbles,  and  a  further  leader  lying  on  slate  at 
a  depth  below  the  Main  Reef  Leader  of  about  160  ft. 
Although  not  occurrmg  in  the  same  seciion.  these 
phenomena  were  encountered  within  a  radius  of  200  it. 
It  is  conceivable  that  a  shaft  put  down  as  shown  in 
Fig.  5  might  have  resulted  in  development  being  com- 

menced upon  a  wrong  horizon 
The  evidence  exposed  in  the  workings  at  Brakpan 

bears  upon  the  origin  of  this  formation,  and  it  presents 

the  opportunity  of  theorizing  upon  the  condiiions  pre- 
vaihng  when  the  foot-wall  beds  were  deposited. 
Wiihin  a  comparatively  small  area  ihere  is  evidence  of 
extensive  mud  fiats  alternating  with  sand  banks  and 
pebbly  banks,  and  the  evidence  supports  Dr.  Mellors 
estuarian  theory. 

MAGNESITE,  ITS  OCCURRENCE  AND   USES. 
At  the  Swansea  meeting  of  the  Ceramic  Society,  T. 

Crook,  of  the  Imperial  Institu'e.  read  a  paper  entitled 
"  M-ignesite  as  Raw  Material."  giving  an  outline  of  the 
history  of  its  application,  its  uses,  and  occurrences. 
As  thi-;  is  a  mineral  that  has  come  to  the  fore  recently, 
we  quote  Mr.  Crook  at  length.  Owing  to  the  length 
of  the  paper,  we  are  not  able  to  give  the  whole  of  it  in 
one  issue  of  the  Magazine. 
HistorvandUses.  -Theutility  of  crystalline  mag- 

nesia for  refractory  purposes  is  not  a  recent  discovery. 
Advantage  was  taken  of  it  in  scientific  laboratories  long 
before  its  economic  importance  was  realized  in  the 
smelling  industry,  and  iis  use  on  a  large  scale  in  metal- 

lurgical practice  during  recent  years  must  be  attributed 
to  a  growing  taste  for  technical  efficiency  in  furnace 
operations,  rather  than  to  any  new  knowledge  that  has 
been  acquired  concerning  its  refractory  properties. 
This  growing  taste  has  been  fostered  by  the  pro- 

duction of  sinter  and  bricks  of  good  quality  at  a  com- 
paratively cheap  rate,  largely  owing  to  the  enterprise 

of  a  German  firm,  which  led  the  way  in  the  exploita- 
tion of  the  Styrian  and  other  deposits  of  Austria- 

Hungary. 

It  is  said  that  when  Spaeter  &  Co..  of  Cologne. 
started  mining  enterprise  in  the  Veiisch  district  of  Styria, 
about  ISSO.  they  went  there  for  the  purpose  of  mining 
spathic  manganese  ore.  Spathic  iron  ore  has  long 
been  mined  in  that  district,  but  the  quality  has  stead- 

ily deteriora'ed  as  compared  with  other  Styrian  mines, 
and  its  exploitation  had  ceased  to  yield  much  profit. 
It  was  during  the  development  of  their  manganese 

property  that  the  Cologne  firm  realized  the  possibili- 
ties of  refractory-magnesia  production  from  the  large 

deposit  at  Veiisch. 
The  exploitation  of  the  Veitsch  and  other  magne- 

site  deposits  of  .Ausiria-Hungary.and  the  growth  of  the 
Veitscher  Magnesit  Aktiengesellschaft  as  a  monopoly, 
is  merely  an  instance  of  what  can  be  done  by  a  sound 
business  organization  in  which  full  use  is  made  of  the 
scientific  and  technical  worker  The  German  com- 

pany did  not  discover  either  the  refractory  properties 
of  magnesia  or  the  right  way  to  make  good  magnesia 
bricks  They  did.  however,  diligently  enough,  set 
their  staff  to  work  to  produce  good  magnesia  bricks 
from  material  which,  at  the  ouisei.  could  hardly  be 
considered  of  very  promising  quality  in    comparison 
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with  Grecian  maKnesite :  and  thev  succeeded  so  well 
that,  at  the  outbreak  of  war  in  1914,  they  were  and 
had  been  for  some  years  producing  almost  the  whole 

of  tlie  world's  metallurgical  requirements  of  refractory 
magnesia. 

It  is  therefore  well  worthy  of  note  that  a  great  deal 
of  work  has  been  done  on  the  manufacture  of  magnesia 
bricks  from  magnesiieof  the  Grecian  and  Salem  (India) 
type  long  before  the  Germans  began  to  supply  the 

world's  needs  from  the  breunneriie  deposits  of  Aus- 
tria-Hunga-'y.  It  is  slill  nure  noteworthy  from  the 

ceramic  point  of  vie-v  that  the  use  of  magnesite  as  a 
refractory  appeas  to  have  grown  as  an  offshoot  of 
pottery  manufacture,  though  its  first  employment  for 
the  latter  purpo^e  appears  to  have  been  associated 
with  a  mistake  as  regards  its  identity.  The  silicious 
magnesite  of  liaudissero  in  Piedmont  is  reported  to 
have  been  used  quite  successfully  in  porcelain 
manufacture,  at  and  previous  to  the  beginning 
of  the  19. h  century.  This  particular  magnesite 
was  at  that  time  regarded  as  a  high-class  china  clay 
(terra  da  porcellana)  and  was  not  known  to  contain 
any  m.^gnesia.  Giobert  analysed  it  and  proved  it  to 
be  a  silicious  magnesite  containing  no  alumina.  He 
mixed  the  magnesite  with  sufficient  clay  to  secure  a 
pasty  consistency  and  made  it  into  refractory  cru- 
ibles  (■aee  Journal  de  Mines.  1S06,  20.  118.  291).  In 
the  earlier  half  of  the  19th  century  the  Krench  work- 

ers used  mat;nesia  crucibles  for  the  fusion  of  platinum, 
and  Regniult  stales  that  several  of  these  magnesia 
crucibles  were  given  to  him  by  Thilorierand  used  dur- 

ing trials  in  the  kilns  of  Sevres. 
In  1866  M.  H  Caron  (see  Comptes  Rendus,  1866) 

called  attention  to  the  value  of  magnesite  as  a  source 
of  refractory  magnesia.  At  that  timecrude  magnesite 
cost  250  francs  per  metric  ton  and  was  too  expensive  to 
use  except  on  a  laboratory  scale.  The  Siemens- Mar- 

tin process  and  the  use  of  magnesium  oxychloride  ce- 
ment were  introduced  about  that  dale,  or  very  shortly 

afterward.  These  doubtless  created  a  larger  demand 
and  cheapened  the  rate  at  which  the  mineral  could  be 
obtained.  When,  two  years  later,  Caron  gave  his  ac- 

count of  a  method  of  manufacturing  magnesia  bricks 
(see  Comptes  Rendus  1868.  66.  839)  and  emphasized 
their  utility  in  the  Siemens-Martin  furnace,  he  stated 
that  magnesite  could  then  be  obtained  at  the  much 
cheaper  rate  of  70  francs  per  metric  ton  delivered  at 
Marseilles  and  100  francs  delivered  at  Dunkirk. 

One  notes,  therefore,  as.  a  matter  of  consider.ible  in- 
terest, that  the  raw  magnesite  used  in  those  early  days 

of  magnesia  brick  manufactute  was  of  the  compact 
(Grecaii)  tvpe.  Caron  used  Euboean  magnesite  in 
making  his  bricks.  Moreover,  the  compact  magnesite 
of  Krankenstein  was  used  by  (Jermans  in  making  mag- 

nesia bricks  at  a  much  laier  date  (see  after),  and  that 
of  Kraubat  in  Styria  was  known  and  used  long  before 
the  Veitsch  and  other  large  Sty  rian  deposits  of  breumer- 
itehad  been  di^covered.  Caron  s  method  of  procedure 
was  to  dead  burn  the  main  mass  of  magnesite.  after 
which  it  was  readily  broken  to  pieces  so  that  the  ser- 

pentine and  quariz  impurities  could  be  separated. 
The  product  oiit.iined  was  of  a  sandy,  that  is.  crystal- 

line nature,  and  as  it  would  not  bind  alone  it  had  to 
be  mixed  wiih  caustic  magnesia.  Berzelius  had  pre- 

viously indicated  the  property  possessed  by  caustic 
magnesia  of  setting  and  hardening  when  moistened 
with  waier  and. afterwards  dried,  and  it  was  this 
property  that  was  taken  advantage  of  by  Caron.  At 
a  later  date  this  property  was  arcentuated  bv  Sorel, 
who  added  the  chloride  and  introduced  the  oxvchlor- 
ide  cements.  The  proportion  of  caustic  magnesia 
used  by  Caron  depended  on  the  temperatures  attained 

in  calcination  ;  but  for  magnesite  dead-burnt  at  tfie 
temperature  of  molten  steel,  the  amount  of  caustic 
m  ignesia  used  was  about  a  sixth  of  the  weight  of  the 
dead-burnt  magnesia  used  The  mixture  was  wetted 
with  10  lo  15"o  of  water  and  moulded  under  pressure. 
after  which  it  hardened  on  drying  and  became  very  re 
fractory  when  subsequently  baked. 

It  was  due  to  the  early  work  of  the  Imperial  Geo- 
logical Survey  of  Austria  in  the  fifties  of  last  century 

that  the  various  deposits  of  spithic  breunnerite  in 
Styria  and  Lower  Austria  were  discovered,  and  first 
desci  ibiul  by  F.  Foetterle,  one  of  the  pioneer  geologists 
of  thai  Survey.  Up  to  that  lime  the  best  known  and 
most  used  of  the  Siyrian  magnesites  was  that  of  Krau 
bat.  a  vein  deposit  of  the  cryplo-crystallme  type,  and 
of  good  qu.ility.  resembling  that  of  Salem  and  Greece 
The  saccharoidal  magnesite  of  St  Kaihrein  in  Austria 
was  also  utilized  in  those  days,  and  seems  to  have  been 
made  into  refractory  bricks.  Foetterle  had  a  sample 
of  sintered  magnesia  and  a  magnesia  brick  in  the 
Austrian  Survey  collection,  and  he  appears  to  have 
fully  appreciated  the  potentialities  of  Ans  rian  breun 
nerite  as  raw  material  for  the  manufacture  of  sintered 

magne-.ia  and  magnesia  bricks:  but  not  until  about 
a  quarter  of  a  century  afterward  was  its  utilization  in 
any  large  way  for  these  purposes  commenced.  In  the 
meantime,  and  even  afterward  to  some  extent,  the 
Germans  appear  to  have  followed  the  Krench  prac 
tice  in  utilizing  compact  magnesite  of  the  Salem  and 
Grecian  type  for  the  manufacture  of  magnesia  bricks. 
The  process  of  manufacture  described  in  Germany 
at  a  mu:h  later  date  follows  closely  that  de- 

scribed by  Caron.  Here  again  we  may  note  that, 
according  to  C.  Bischof  (see  Qstcrr  Zeil.  f.  Berg,  n 
Hurt  vol.  41.  p.  27).  the  material  used  at  Brieg  in 
Silesia  was  the  compact  magnesite  of  Frankenstein, 
which  resembled  Grecian  magnesite.  The  Brieg 
practice  involved  the  use  of  caustic  magnesia  as  a  ce 
ment  for  the  dead  burnt  magnesia  in  making  the 
bricks.  Magnesium  chloride  was  used  in  the  cement, 
and  the  bricks  were  subjected  to  a  pressure  of  110  at 
mosplieres  in  a  hydraulic  press.  The  bricks  were  then 
dried  carefully  in  air,  and  as  a  result  of  this  they  as 
sumed  a  denser  and  more  compact  character.  After 
standing  a  week  they  were  burned  in  a  Mendesheim 
gas  f  irnace  on  a  floor  of  magnesia  bricks. 

The  Brieg  bricks  had  the  following  composition  : 
Magnesia  (MgO)  80  9%.  lime  (CaO)  6  5%.  silica 

(SiOa)  4-8%,  alumina  (Al.^Oa)  16%,  ferric  oxide 
(FjOj)  6  8%.  According  to  Bischof,  high  pressure 
must  be  applied  in  moulding  the  bricks  if  cracking  is 
to  be  prevented,  and  the  drying  should  be  done  slowly. 
The  bricks  should  be  perfectly  dry  before  they  are 
baked.  The  baking  should  be  carried  out  at  a  uni- 

formly high  temperature,  and  the  bricks  should  be 
cooled  as  slowly  as  possible. 

Wedding  {seeSlahl  und  Kisen,  vol.  13, p.  279) states 
in  his  ilesTiption  of  the  Austrian  method  of  manu 
facture  th  u  the  bricks  are  in  uildedin  a  hydraulic  press 
working  at  a  pressure  of  300  atmospheres.  He  at- 

taches importance  to  the  removal  of  dust  from  the  sin- 
ter. The  dust  consists  iiiosily  of  lime  and  is  easily 

separated  because  it  slacks  readily.  Unless  it  is  re- 
moved this  lime  reacts  reatlily  with  silica,  and  is  there 

fore  injurious  if  Dinas  bricks  are  built  directly  upon 
it.  For  making  a  basic  hearth  of  magnesia  he  states 
that  a  mixture  of  finely  ground  sintered  magnesia  and 
basic  open-hearth  slag  was  used.  The  composition  of 
the  sla<  used  was  as  follows  ;  Silica  (3iO.J  10  to  \5%, 
alumina  (  M^O.,)  2  to  3  'V,.  lime  (CaO)  18  to  30%. 

F.  Bleichsteiner  a'so  emphasizes  the  importance  of 
removing  lime  from  the  sintered  magnesia  (see  Osterr. 
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Zeit.  /.  Herg  >,.  Hiitt,  1892,  40,  355).  The  dust  ob- 
tained by  s  reening  sintered  ma^nesiie  is  according  to 

him  largely  calcareous,  and  should  be  separated  be- 
fore the  sintered  magnesite  is  pulverized  for  use.  He 

recommend;  the  use  of  sintered  magnesia  alone,  with- 
out the  addition  of  a  caustic  magnesia  cement,  in  the 

manufacture  of  bricks.  Tfle  V'eitsch  company  claims 
to  adopt  this  method 
The  possibility  of  brick  manufacture  from  certain 

varieties  of  Austro-Hungarian  dead-burnt  magnesia 
without  the  use  of  cement  appears  to  have  been  known 

foralong  time.  AccordmgtoC  Schimm  {^ee  7"oii/>i</. 
Zeit..  1<305.  Nos.  148  and  149),  the  magnesiieof  Mut- 
nik  in  Hungary  is  specially  adapted  lor  use  in  this  way, 
on  account  of  its  disseminated  fibrous  serpentme  ;  but 
great  elaboration  in  dressing  appears  to  be  necessary 
to  reduce  the  amount  of  serpentinons  impu  ity  in  the 
Mutnik  material  to  the  amount  allowable  in  brick 

manufacture.  Schimm  states  that  the  grains  of  pul- 
verized sinter  used  in  making  magnesia  bricks  are 

screened  to  a  limiting  maximum  size  of  about  2  mm. 
diameter. 

Although  the  Veitsch  company  claims  to  make  bricks 
without  binder,  and  Bleichsteiner  states  ihat  this  is 
the  preferable  mode  of  procedure,  the  accounts  of 
Schimm  and  other  writers  on  this  subject  seem  to  in- 

dicate tliat  the  manufacture  of  bricks  from  sintered 
magnesia  alone  is  exceptional. 

In  a  very  interesting  paper  published  in  1908,  F. 
Cornu  isee Cent ral bliitt f II r  M inera logie ,  etc..  1908,  p. 
305)  dealt  with  the  texture  and  composition  of  Austrian 
magnesia  bricks  as  revealed  by  the  polarizing  micro- 

scope. He  described  and  figu-erl  the  peculiar  honey- 
comb-like texture  shown  by  thin  sections  of  the 

Styrian  bricks.  This  texture  he  attributed  to  the  fact 
thai  ;he  constituent  granules  were  faceted  crystals  of 
periclase  (crystalline  magnesia).  Ariifical  periclase 
bad,  however,  lonv<  been  known  to  mineralogists  ;  and 
the  sandy  or  crystalline  material  obtained  by  dead- 
burning  the  compact  magnesite  of  India  and  Greece 
was  already  known  to  French  and  English  scientific 
workers  as  an  artificial  form  of  periclase. 

Cornu  made  a  careful  physical  and  chemical  study 
of  the  constitution  of  .Yustrian  bricks,  and  showed  that 
the  periclase  granules  were  crammed  with  opaque  and 
very  minute  panicles.  From  the  analysis  o(  sinter  and 
bricks  he  inferred  that  these  minute  panicles,  which 

■seemed  to  show  a  cubic  shape,  consisted  of  magnesio- 
ferrite  (MgKe204),a  member  of  the  spinel  group  of 
minerals.  He  also  inferred  from  an  analysis  of  an 
Austrian  brick,  that  the  vitreous  cement  in  that  par- 

ticular case,  not  reckoning  the  iron  oxide,  had  approxi- 
mately the  composition  :  lirae29%,  alumina  13%,  and 

silica  58%  He  further  calculated  that  on  the  whole 
the  brick  consisted  of  about  94%  of  periclase,  includ- 

ing the  particles  of  magnesioferrite  disseminated 
through  it,  and  about  6%  of  vitreous  cement  (German, 
glaskiti). 

There  appears  to  have  been  much  variety  of  practice 
as  regards  the  nature  of  the  binding  ma'erial  used  in 
the  manufacture  of  magnesia  bricks.  Reference  has 
already  been  made  to  the  use  of  hydrated  caustic- 
magnesia  with  or  without  magnesium  chloride.  Ac- 

cording 10  Bischof  a  little  iron  ovide,  silica,  or  silicate 
may  be  added  lo  modify  the  effect.  In  the  case  of  the 
Mutnik  magnetite  already  mentioned,  the  self  binding 
property  is  conferred  by  the  disseminated  fibrous  ser- 

pentine present.  A  serpentine  binder  appears  to  have 
been  used  largely  also  in  the  manufacture  of  bricks 
'romGrecian,  Norwegian, andothermagnesites.  Clay 
(o  the  amount  of  15%  or  more  is  stated  to  have  bf-en 
used  as  a  binder  in  some  cases.     Borax,  dextrine,  an- 

hydrous tar,  and  other  materials  have  also  been  used, 
and  the  Veitsch  company  is  stated  to  have  patented  a 
mixture  of  dead  burnt  magnesia,  iron  turnings,  and 
lime. 

The  degree  of  shrinkage  suffered  by  a  moulded  and 
pressed  brick  during  its  final  bake  seems  obviously  a 
very  important  matter  According  to  Schimm.  the 
linear  and  volume  shrinkages  should  not  exceed  about 
5%  and  15%  respectively.  The  actual  amount  of  this 
shrinkage  depends  on  many  factors,  and  requiies  care- 

ful control  if  the  finished  bricks  are  to  be  sound  and 
of  unifoim  size.  Factors  which  would  appear  to  be 
important  in  determining  the  degree  of  shrinkage  are 
the  temperature  of  sintering,  the  grain-sizes  in  the 
crushed  sinter  of  which  the  bricks  are  made,  the  nature 
and  amount  of  the  binding  material,  the  degree  of  the 
moulding  pressure,  and  the  temperaiure  attained  in  the 
final  firing  operation.  The  apparent  specific  gravity 
of  the  crushed  and  rouahly-sized  sinter  affords  an  in- 

dication of  the  thorouiihness  o(  the  sintering,  and  the 
moulding  pressure  required  to  secure  the  proper 
amount  of  shrinkage  in  the  finished  product.  It  seems 
clear  from  the  various  descriptions  given  by  different 
authors  that  the  pressure  applied  in  moulding  the 
bricks  is  variable,  and  is  regulated  in  accordance  with 
the  physical  condition  of  the  sinter  from  which  the 
bricks  are  made. 
We  may  sum  up  the  views  thus  briefly  reviewed  as 

to  the  essential  features  of  the  manufacture  of  refrac- 
tory magnesia  as  follows  : 

(I)  The  finished  products,  whether  as  sinter  obtained 
by  dead-burning  the  raw  magnesite.  or  as  bricks  pro- 

duced by  a  second  or  further  burning  of  the  pulverized 
compressed  sinter,  should  consist  essentially  of  crysial- 
line  magnesia.  The  Austrian  practice  aims  at  obtain- 

ing a  sinter  containing  at  least  83%  of  magnesia. 
Lime,  silica,  and  alumina  are  regarded  as  undesirable 
ingredients  and  should  not  exceed  5%,  6%,  and  2% 
respectively.  Iron  oxide  is  regarded  as  a  desirable 
ingredient,  but  the  amount  of  ferric  oxide  is  not  allowed 
to  exceed  ll?o  or  so  of  the  sinter. 

(21  The  dead  burning  of  the  raw  magnesite  should 
be  effective,  since  it  is  only  the  inert  and  comparatively 
dense,  crystalline  product  (periclase),  into  which  caus- 

tic magnesia  becomes  transformed  by  prolonged  heat- 

ing at  temperatures  upwards  of  1,4C0°C.  that  can  be 
regarded  asrefractory.  The  kiln  temperaiure  required 
varies  with,  and  must  be  adapted  to,  the  nature  of  the 
raw  material  The  temperaiure  rr qu  red  lor  the 
sintering  of  Siyrian  magnesite  is  said  to  range  from 
1.400'  to  1.600'C..  the  average  being  about  1.500°C.. 
while  that  required  for  Grecian  magnesite  is  slated  to 
be  much  higher  ;  but  there  appears  to  be  scope  for 
useful  invesiigaiion  on  this  subject. 

(3)  The  production  of  good  magnesia  bricks  demands 
the  use  of  pulverized  sinter  of  good  quality.  The  siz- 

ing of  the  grains,  the  nature  and  proportionate  amount 
of  the  binder  used  '.vhere  such  is  necessary,  the  pres- 

sure under  which  the  bri  ks  are  moulded,  the  drying 
conditions,  all  these  are  controllable  factors,  and  ap- 

pear to  be  taken  carefully  into  account  in  the  Austro- 
Huni;arian  process  of  brick  manufacture.  The  aim 
in  this  process  seems  to  be  to  secure  bricks  the  volume- 
shrinkage  of  which  in  the  final  burning  operation  does 
not  exceed  about  15%,  and  thenatureof  which  renders 
them  immune  from  any  considerable  shrinkage  under 
the  furnace  conditions  for  which  it  is  designed  to  use 
them. 

The  manufacture  of  refractory  magnesia  thus  clearly 
gives  great  scope  for  technical  skill  in  management  at 
every  stage,  from  the  careful  dressing  of  the  raw 
material  and  sintered  product  up  to  the  production  of 
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finished  bricks.  It  seems  necessary  to  emphasize  the 

importance  of  securinf;  uniformity  of  quality  in  the 
raw  material,  since  other.vise  a  ma  lufactured  product 
of  standard  quality  can  hardly  be  obtained.  One  may 
safely  infer  that,  of  the  various  factors  which  have 

contributed  to  the  success  of  the  refractory-magnesia 
industry  of  Austria-HunKary,  one  of  the  most  impor- 

tant has  been  the  careful  standardization  of  the  finished 

products,  such  as  can  only  be  attained  by  dressinj?  the 

raw  mat^nesite  and  dead-burned  magnesia  so  as  to  yield 
materials  of  steady  qii.iliiy. 

Reference  to  recently  published  papers  is  avoided 
in  this  brief  review,  which,  as  a  preface  to  the  study 

of  ra  V  matineaite.  aims  merely  at  defining  the  require- 
ments to  which  the  raw  material  should  conform.  The 

refractory  inagnesia  of  commerce  is  in  the  form  of 
either  sinter  or  bricks,  and,  in  dealing  with  the  raw 

material,  we  do  well  to  keep  prominently  before  our 
minds  the  standard  aimed  at  in  the  manufactured  prod- 

ucts, for  only  by  so  doing  can  we  judge  as  to  the  rel- 
ativi^  merits  of  the  different  kinds  of  raw  magnesiie. 

MlNEHALO  .Y  OF  Magnesite — Magnesite  is  one 
of  a  group  of  simple  rhomboliedrai  carbonates  of 

which  the  most  important  from  the  refractories  stand- 
point are  cnlcite  (CaCO;,).  mngnesite  (MgCO,).  and 

chalybite  (FeCO,).  These  carbonates  are  closely 
sitniiar  to  each  other  in  their  crystalline  structure  and 
symmetry,  and  their  crystals  are  all  characterized  by 
three  perfect  cleavages,  which  cause  them  to  split 
readily  into  rhomboliedrai  fragnienis,  such  as  we  are 
familiar  with  in  calcite  and  spaihic  iron  carbonate 

The  polar  (obtuse)  angles  of  these  rhombohedral  cleav- 

age fragments  measure  105°  5'  for  calcile,  107°  29'  for 
majjnesiie,  and  about  107 '  for  chalybite. 

The  specific  gravities  for  cleavage  fragments  of  the 
three  minerals  are  2  72  for  calcite.  3  02  for  magnesite. 

and  3'8S  for  chalybite  ;  and  the  molecular  volumes  are 
36  8.  27  8.  and  29  9  respectively  We  may  note  that 
the  polar  angles  and  molecular  volumes  of  magnesite 
and  chalybite  are  in  comparatively  close  agreement 
v/ith  calcite.  In  close  correspondence  we  have  the 
further  facts  that  calcite  and  magnesite  show  only 

imperfect  isomorphism,  whereas  the  isomorphism  be- 
tween maunesite  and  chalybite  is  fairly  perfect.  A 

study  of  the  isomorphism  of  the  rhombohedral  car- 
bonates would  take  us  too  far  from  the  purpose  of  this 

paper;  but  the  subject  is  one  deserving  of  notice  by 

anyone  interested  in  the  mineral  associations  of  mag- 
nesite considered  as  raw  material  from  the  refractories 

point  of  view. 
The  molecules  of  calcite  and  magnesite  do  not  mix 

to  form  a  well  graded  isomorphous  series.  On  the 
contrary  they  mix  in  the  ratio  1  :  I  to  form  the  mineral 
dolomite.  CaMgiCO.,)^.  which  is  usually  regarded  as 
amolecularcompound.  We  find,  moreover,  thatwhen 
a  dolomite  rock  contains  calcium  carbonate  in  excess 

of  this  ratio,  the  excess  is  present  in  the  form  of  separ- 
ate grains  of  calcite,  which  can  often  be  mechanically 

separated  from  the  dolomite  Impure  dolomites  of 

this  kind  are  of  very  frequent  occurrence,  and  may  be 
described  as  calcitic  dolomites  of  doloniitic  limestones, 

according  to  whichconstitueni  isdominant.  Similarly, 
when  a  dolomitic  rock  shows  magnesium  carbonate  in 

substantial  excess  of  the  above  mentioned  ratio,  this 
excess  is  present  not  in  a  stale  of  homogeneous  ad- 

mixture, but  as  separate  grains  of  magnesite  which  can 
be  mechanically  separiied  from  the  dolomite.  These 

facts  concerning  the  petrology  of  dolomite  and  mag- 
nesite are  easily  intelligible  when  considered  from  the 

standpoint  of  the  imperfect  isomorphism  of  calcite  and 
magnesite. 

When  we  come  to  deal  with  mixtures  of  magnesium 

and  iron  carbonates,  however,  we  find  a  very  different 
state  of  things.  The  union  of  these  two  carbonates 

in  a  definite  molecular  ratio,  as  in  pislome->ite,  Mg. 
Fe(CO,),j,  is  unusual  and  merely  accidental.  More- 

over, an  excess  of  either  the  magnesium  or  ferrous  car- 
bonate over  the  amount  required  by  this  ratio  is  pres- 

ent as  a  homogeneous  mixture,  and  not  as  a  mixture 
of  grains  which  can  be  mechanically  separaied. 

Breunnerite,  the  variety  of  magnesite  from  which 
Austro-Hungarian  refractory  magnesia  is  made,  con- 

tains a  variable  percentage  of  ferrous  carbonate  in  a 
state  of  isomorphous  (homogeneous)  admixture.  This 
homogeneous  condition  of  the  breunnerite  used  in  the 

manufacture  of  Austrian  bricks  is  regarded  as  a  fea- 
ture of  capital  importance  from  the  refractories  point 

of  view. 

The  terminology  of  the  magnesite-chalybite  series 
requires  to  be  defined.  The  series  is  an  important  one 
from  the  economic  standpoint,  the  chalybiiic  mem- 

bers as  iron  ore  and  the  magnesitic  members  as  refrac- 
tories. In  view,  therefore,  of  the  perfect  isomorphism 

prevailing  throughout  the  series,  its  subdivision  on  a 
definite  b.asis  seems  clearly  desirable.  Perhaps  the 
most  convenient  way  in  which  this  can  be  done,  having 
regard  to  the  meanings  of  mineral  names  already  in 
use,  is  to  subdivide  on  a  percentage  basis,  as  follows  : 

MeCOa  FeCOa 
percent.  percent. 

Magnesite        100  to  95  0  to      5 
Breunnerite         95  to  70  5  to    30 
Mesilile          70  to  50  30  to    50 
Hisiomesite           50  to  30  50  to     70 
Sidsrnplesite         30  to     5  70  to    95 
Chalybite             5  to    0  95  to  100 

By  this  arrangement  the  names  magnesite  and  chaly- 
bite are  kept  for  the  pure  or  almost  pure  carbonates, 

the  limit  of  ferrous  oxide  and  magnesia  impurities  re- 
spectively being  about  3%.  The  names  mesiiite, 

pistomesite,  and  sideroplesiie  are  here  used  in  broader 
senses  than  is  usual,  but  in  such  a  way  as  to  include 
the  particular  molecular  mixtures  to  which  the  names 
have  hitherto  been  largely  restricted.  It  is  convenient 
to  use  the  name  breunnerite  in  a  definite  sense,  and 
the  sense  in  which  the  name  is  here  used  includes  the 

type  breunnerite  originally  described  by  Haiilinger. 
The  typical  magnesite  used  for  the  manufacture  of  re- 

fractory magnesia  in  Austria-Hungary  is  also  included 
under  breunnerite,  and  it  is  quite  useful  from  the  re- 

fractories point  of  view  to  distinguish  this  material 
from  the  purer  crystalline  magnesite. 

Without  going  into  further  detail  concerning  the 
rhombohedral  carbonates,  we  may,  for  our  present 
purpose,  enumerate  the  chief  members  as  follows  : 

Formula  Sp.  fir. 

Calcile                      CaCOa  272 

Dolomite              CaMfilCOala  2'85 
Aiikerite       2CaC03Mt;(Fe)C03  3'05 
Magnesite                     MtCOa  3'02 
Breunnerite      1          .,   .r^  .^^  I      \ 

Mesit.te     f         MbiF<^IC03  to I      3  45 
Pistomesite       t  ^  i^t  \^^  I      \^ 

Sideroplesite    1  Fe(MB)COB         |       to^ Chalybite    FeCOa  3  83 

The  specific  gravity  given  above  for  magnesite  as 
3  02,  is  approximately  accurate  at  the  second  decimal 
place  for  rhombohedral  cleavage  fragments  of  fairly 
pure  magnesium  carbonate  The  specific  gravity  of 
the  compact  variety  is  always  lower  than  this,  and 

rarely  exceeds  2'95.  Values  exceeding  3  02  for  rhom- 
bohedral cleavage  fragments  free  from  pvritic  and 

other  such  impurities  indicate  the  presence  of  ferrous 
carbonate.  Breunnerite  has  an  average  specific  grav- 

ity of  about  3  15. 
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An  imponant  fact  concerning  breunnerite  is  the  con- 
version of  the  ferrous  carbonate  into  a  magnetic  oxide 

on  ignition  in  a  reducing  atmosphere.  This  is  the  cause 
of  the  blackness  and  magnetic  character  of  the  dead- 
burned  magnesia  from  which  Austro  Hungarian  bricks 
are  made.  In  this  respect  breunnerite  behaves  like 
ankerite. 

Much  has  been  said  concerning  the  part  played  by  iron 
oxide  in  determining  the  comparative  efficiency  of 
Austrian  dead-burnt  magnesia  both  in  the  sintered  and 
brick  form.  On  this  point  we  may  here  note  that  the 
virtue  of  the  iron  oxide  in  Austrian  sinter  lies  in  its 
binding  and  not  in  its  heat  resisting  properties.  This 
b  nding  effect  is  due  to  the  comparaiively  low  meltmg 
pomi  of  the  iron  compound  formed.  It  is  for  this 
reason  necessary  to  keep  down  the  iron  oxide  percen- 

tage of  the  sintered  product,  in  order  to  secure  the 
binding  effect  without  any  serious  sacrifice  of  refrac- 

toriness We  may  note  further  that  the  blackness  and 
magnetic  permeability  of  the  dead-burnt  breunnerite 
facilitates  dressing  operations,  and  therefore  makes 
possible  the  care.ul  standardization  of  the  product. 

The  dissociation  temperatures  of  the  rhombohedral 
carbonates  have  not  been  as  fully  investigated  as  they 
should  be  from  a  practical  point  of  view,  for  they  ob- 

viously have  an  important  bearing  on  the  question  of 
effective  burnng.  According  to  Brill  the  dissociation 

temperature  of  magnesite  is  445^C..  whereas  that  of 
calcite  is  825°C.  Complete  decomposition,  however, 
requires  higher  temperatures  than  these,  and  depends 
10  some  extent  on  the  physical  condition  of  the  min- 
eral. 

Chalybite  appears  to  have  a  rather  lower  dissocia- 
tion ttmperature  than  magnesite  According  to  Aker- 

m^nn  it  dissociates  between  300  and  400°C.,  and  so 
far  as  this  may  be  of  significance  it  operates  in 
the  direction  of  greater  economy  in  the  calcination  of 
breunnerite  as  compared  wiih  purer  magnesite  ;  but 
it  is  perhaps  not  of  much  practical  importance.  The 
opposite  effect  of  an  appreciable  percentage  of  calcite 
or  dolomiie  must  be  of  larger  significance. 

More  important,  perhaps,  is  the  question  of  ther- 
mal conductivity.  There  is  probably  little  difference 

of  thermal  conductivity  between  breunnerite  and  pure 
magnesia  in  the  raw  state,  but  the  transformation  of 
ferrous  carbonate  into  magnetic  oxide  in  the  calcina- 
ation  of  breunnerite  might  be  expected  to  increase  the 
conductivity  substantially.  This  and  the  reaction  of 
the  iron  oxide  with  the  magnesia  to  form  magnesio- 
ferrittf  in  the  sintered  product  are  doubtless  factors  of 
much  significance  m  the  readier  dead-burning  of  breun- 

nerite as  compared  with  ordinary  magnesite.  The 
actual  temperature  of  transformation  of  caustic  (amor- 

phous) into  crystalline  magnesia  appears  not  to  have 
been  determined. 

Calcined  magnesite  of  the  compact  or  Grecian  tvpe 
often  shows  a  columnar  structure,  while  spathic  mag- 

nesite on  the  other  hand  retains  its  cleavage  form  when 
calcined,  and  shows  rhombohedral  fragments  even  in 
the  sintered  state.  This  feature  is  of  some  importance 
as  regards  the  behaviour  of  the  magnesite  in  the  kiln. 

The  hardness  and  toughness  of  magnesite  are  vari- 
able. Spathic  mignesite  has  a  hardness  of  about  3J. 

The  compact  variety  is  usually  a  little  harder  and  may 
have  a  hardness  of  4  or  more  according  to  the  degree 
of  siiicification. 

Spathic  magnesite.  on  account  of  its  ready  cleavage, 
is  easily  broken  up  and  ground,  specially  when  it  is 
coarsely  crystalline.  Compact  magnesite  of  the  vein 
type  is  sometimes  brittle  and  may  break  with  a  con- 
choidal  fracture.  Nodular  varieties  on  the  other  hand 
are  apt  to  be  very  tough,  and  some  kinds  extremely 

so,  presumably  owing  to  their  more  complex  texture. 
Compact  vein  magnesites  are  sometimes  very  tough, 
especially  when,  as  in  specimens  obtainable  from  the 
magnesite  of  Kaapmuiden  in  South  Africa,  a  consider- 

able percentage  of  free  silica  is  present  in  the  form  of 
a  skeleton  of  quartz. 

Classification  OF  Magnesites. — From  theecon- 
omic  standpoint,  perhaps  the  best  way  to  classify  mag- 

nesites is  on  the  basis  of  texture  and  composition  as 
follows: 

(1)  Spathic  breunnerite.  example.  Styrian  ; 
(2)  Spathic  magnesite.  example,  Quebec.  Washing- 

ton, and  Norwegian  ; 

(3)  Compact  magnesite,  example,  Grecian,  Califor- 
nian,  Italian,  Indian  (Salem)  and  Australian  ; 

(4)  Hydromagnesite,  example  Atlin  in  British  Col- umbia. 

Spathic  is  a  convenient  descriptive  term  for  those 
comparatively  coarsely  crystalline  magnesites  and 
breunnerites  the  constituent  grains  of  which  show 
cleavage.  Compact  or  crypto  crystalline  magnesite 
shows  no  cleavage,  but  it  is  generally  firm  in  texture. 
Hydromagnesite  is  powdery  or  very  friable. 

It  is  of  interest  to  note  that  differences  in  texture 
among  magnesites  correspond  to  differences  in  chemi- 

cal composition.  Raw  spathic  magnesite  or  breunner- 
ite usually  contains  much  more  impiiritv  than  taw 

compact  magnesite.  Breunnerite  is  usually  coarse  in 
texture,  and.  as  we  have  seen,  is  characterized  by 
a  considerable  percentage  of  ferrous  carbonate  isomor- 
phously  mixed  with  the  magnesium  carbonate. 
Spathic  magnesite  is  usually  less  coarse  in  texture, 
and  is  almost  free  from  admixture  with  ferrous  car- 
bonate. 

Spathic  magnesite  and  breunnerite  generally  occur 
in  association  with  dolomite,  and  are  therefore  liable 
to  contain  much  lime  impurity.  The  admixture  of 
this  dolomite  is  less  intimate  in  coarse-textured  spathic 
breunnerites  of  Austria  than  in  the  closer-textured 
spathic  magnesite  of  Qiebec.  Partly  for  thisreasoii, 
and  partly  owing  to  the  isomorphously  mixed  ferroiis 
carbonate,  the  dressing  of  breunnerite  and  elimination 
of  the  dolomitic  impurity  is  economically  more  feas- 

ible than  in  the  case  of  the  purer  spathic  magnesite. 
Compact  (cryptocrystalline)  magnesite  frequently 

includes  an  admixture  of  quartz,  serpen'ine.  or  repio- 
lile,  and  is  therefore  liable  to  contain  silica  impurity; 

but  except  where  its  conditions  of  occurrence  have  al- 
lowed the  infiltration  of  calcium  carbonate,  it  is  as  a 

rule  fairly  free  from  lime  impurity.  This  absence  or 
low  percentage  of  lime  and  iron  renders  it  eminently 
suitable  for  the  production  of  caustic  magnesia  as 
used  in  the  manufacture  of  oxychloride  cement,  re- 

fractory paint,  etc. 
The  following  generalized  analyses  illustrate  the 

chemical  differences  among  these  -various  types  of 
dressed  raw  magnesite: 

Magnesia 

Lime  ... Ferrous  c 
Alumina 

Silica   Carbon  di 
Water    .. 

Spathic marinesile, 
Quebec. Norway  and 

Wasbiogtun 

% 

The  Austro-Hungarian  material  varies  from    pure 
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magnesite  to  breunnerite.  but  consists  predominantly 
of  spathic  breunnerite. 

The  large  variation  in  the  lime  percentage  of  spathic 
magnesiies  is  due  to  varying  amounis  of  dolomite. 
Norwe>;ian(Snarum)  magnesiiecontains  no  lime.  The 
material  marketed  in  Washington  Slate  (U.S  A  )  at 
ihe  present  time  contains  not  more  than  about  2%  of 
lime.  Quebec  magnesite  (near  Calumet),  on  the  other 
hand,  contains  a  considerable  amount  of  dolomite  and 
ranges  up  to  10%  or  more  of  lime. 

Compact   magnesite   generally  contains   very  little 

lime  :  but  much  Italian  and  some  Grecian  magnesiie 
contains  above  the  normal  percentage,  due  presumably 

to  the  presence  of  calcite,  which  has  fourd  access  to 
the  veins  through  the  meaium  of  infilterma  calcareous 
solutions  that  have  traversed  adjacent  masses  of  chalk 
or  limestone. 

The  hydromagnesiie  of  Ailin  is  remarkable  for  its 
low  percentage  of  impurities. 

Fuller  details  of  these  and  other  magnesite  deposits 

will  be  given  later. 
[To  be  continued). 

NICKEL   IN   SOUTH   AFRICA. 
Last  year  we  quoted  a  number  of  articles  by  Dr.  P. 

A  Wagner,  published  in  the  South  African  Journal 
o//«JKs/rit's,  describing  the  resources  of  the  Union 
in  the  way  of  mineral  deposits.  The  November  issue 
of  the  journal  contains  another  article  on  this  subject. 
This  is  by  T.  G.  Trevor.  Inspector  of  Mines,  and  deals 
with  nickel 

This  metal  has  been  reported  from  six  quarters: 
(1)  Insizwa.  on  the  boundary  between  East  Griqualand 
and  fondoland  :  (2)  Vlakfoniein  No.  902,  Rustenbiirg, 
Transvaal:  (3)  Derde  Gelid  No.  HI.  Lvdenburg, 
Transvaal  ;  (4)  Blaauwbank  No.  433,  Waterberg, 
Transvaal  :  (5)  The  Cobalt  Mines,  Kruis  Kiver  So. 
65.  Nnrih  Middelburg,  Transvaal:  (6)  Zuhiland, 
Nkandhla  District.  Umhlatuzi  River.  The  fourth  and 
6(ih  of  these  occurrences  appear  to  be  irregular  pneu- 
matolylic  impregnations  connected  with  the  bushveld 
granite  and  not  to  give  promise  of  magnitude  or  per- 

manence, but  ihe  first  two  have  immense  possibilities, 
while  the  third  and  sixth  may  also,  on  investigation, 
prove  to  ba  of  importance. 

The  deposits  of  the  Insizwa  Range  are  fully  de- 
scribed by  A  L  du  Toil.  Geologist  to  the  Union  Govern- 

ment, in  the  Annual  Report  of  the  Geological  Commis- 
sion for  1910.  and  in  "  The  Geology  of  fart  of  the  Tran- 

skei,"  "  Explanation  of  Sheet  27.  Cape-Maclear  Um- 
tata."  published  by  the  Government  Printer.  Pretoria. 
1917:  also  by  W.  H  Goodchild  in  his  paper.  "The 
Economic  Geology  of  the  Insizwa  Range."  published 
in  Bulletin  No.  147  of  the  Institution  of  Mining  and 
Melallurgy.  December  14.  1916.  Both  these  writers 
agree  in  their  description  of  the  geology  of  the  district, 
from  which  it  appears  that  the  Insizwa  Range  consists 
of  mountains  rising  to  about  6.000  ft.  above  sea  level 
and  3.000  ft.  above  ihe  surrounding  country,  formed 
by  a  noritegabbro  sheet  from  1.000  to  3.000  ft  thick, 
which  has  metamorphosed  the  underlying  shales  inio 
bard  hornfels.  The  base  of  the  galibro  mass  dips  in- 

ward in  all  directions  from  the  margin,  so  that  the 
lower  surface  of  Ihe  igneousrock  clearly  must  be  basin- 
shaped.  The  sheet  exhibits  in  a  clear  way  ihe  results 
of  magmatic  diflereniiaiion.  whereby  picrites.  rocks 
rich  in  olivine,  have  crystallized  toward  the  boitom 
of  Ihe  sheet,  tlie  material  showing  a  decreasing  basic 
ity  toward  the  summit  of  the  mountain.  The  specific 

gravity  of  the  lower  picriies  are  from  3' I  to  3  27. 
while  ihat  of  the  overlying  noriles  diminish  to  2  9  to- 

ward the  summit  of  the  mountain.  Along  the  outcrop 
of  the  margin,  between  the  contact  of  the  gabbro  and 
the  underlying  hornfels,  sulphide  ores  have  been  dis- 

covered at  various  places,  and  a  considerable  .Tmount 
of  prospecting  has  at  one  time  or  other  been  done. 
In  most  instances  this  work  has  been  put  in  wherever 
the  rocks  were  fojnd  stained  green  with  carbonate  of 
copper,  or  probably  also  with  garnierite.  The  ore 
occurs  in  small  veins  up  to  two  feet  in  thickness,  and 
also  disseminated  throughout  the  rock.  Three  miner- 

als make  up  the  ore  patches,  pyrrhotite,  cbalcopyrite, 

and  pent'andite,  Ihe  latter  being  the  nickel  bearer. 
Niccolile  and  bornite  have  occasionally  been  observed. 
(Jold  and  the  platinum  group  of  metals  also  occur. 
There  is  every  stage  from  gabbro  or  norite,  with  mi- 

nutely scattered  particles  of  ore,  to  a  rock  in  which  the 
ore  and  the  silicates  are  in  equal  amounts,  and  finally 
to  a  nearly  pure  ore,  with  a  few  patches  of  silicates 
scattered  through  it.  These  rich  sulphide-bearing 
rocks  commonly  give  rise  to  sheet-like  bodies  running 
along,  or  roughly  parallel  to,  the  coniact,  and  fading 
into  gabbro  nearly  devoid  of  ore.  As  regards  the 
richness  of  the  deposits,  liitle  can  be  said,  as  most  of 
the  assays  were  made  upon  the  vein  like  bodies  of  ore, 
but  the  copper  and  nickel  seem  lo  be  present  in  almost 
equal  amounis,  toialling  perhaps  from  2  lo  3  5%  of 
meials  in  the  disseminated  ores,  while  the  platinum 
may  run  from  ̂ dwt.  to  Idwt.  per  ton  in  the  richer 
samples. 

Both  authors  have  come  to  the  independent  con- 
clusion that  the  ore  bodies  are  likely  to  be  richer  and 

larger  toward  the  centre  of  ihe  basin,  or.  more  cor- 
recily.  basins,  as  the  deposits  are  not  limited  to  one 
mountain.  This  indeed  seems  probable,  for.  granted 
that  the  segregation  of  the  ore  was  assisted  by  gravi- 

tation in  the  lower  portion  of  the  mass,  then  that 
segregation  would  certainly  be  more  pronounced  in 
the  centre  of  the  basin,  and  it  is  possible  thai  only  Ihe 
edges  of  the  mineralized  zone  are  exposed,  and  that 
driving  deep  into  the  mass  toward  the  bottom  of  the 
basin  may  disclose  bodies  of  ore  of  undoubted  paya- bility. 

The  nickel  deposits  on  Vlakfontein  No.  902.  and 
its  neighbourhood,  in  ihe  Rustenburg  district  of  the 
Transvaal,  have  not  yet  been  the  subject  of  a  scien- 

tific description,  but  on  Viakfontein  itself  a  consider- 
able amount  of  prospecting  work  has  been  done  by 

Messrs.  Cluidleigh  and  Harding,  and  the  conditions 
may  be  described  as  follows  ;  Lying  in  the  centre  of 
the  Transvaal  is  a  huge  laccolile  of  red  granite,  inirud- 
ed  between  the  Pretoria  series  and  the  Waterberg  for- 

mation. The  actual  graniie  to-day  covers  an  area  of 

the  shape  of  an  irregular  oval  stretching  from  M'Paiha- 
lele's  Location  in  the  east  lo  Pilandsberg  in  the  west, 
and  from  a  point  about  twenty  miles  north  of  Pretoria 
lo  Warmbalhs  in  a.  northerly  and  southerly  direction. 
This  mass  is  surrounded  bv  a  marginal  fringe  of  norite 
and  basic  rocks  :  usnally  this  fringe  is  about  six  miles 
in  width,  but  to  the  west  it  spreads  out  to  a  maximum 
width  of  some  seventy  miles  The  total  area  of  the 
laccolite  is  given  by  Hatch  and  Corstorphine  as  15.000 
square  miles,  of  which  iht-  marginal  noriles  make  up 
at  least  5.000.  Vlakfontein  lies  in  this  marginal  zone 
of  norites  and  pyroxenites,  but  some  ten  miles  lo  the 
north  east  the  laccolile  is  broken  through  by  the  great 
eruptive  volcanic  mass  of  the  Pilandsberg.  In  the 
neighbourhood  of  the  farm  the  country  is  flat  and 
slightly  undulating  :  on  it  several  lines  of  small, 
ancient  workings  were  noticed,  and  attracted  the  atten- 
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tion  of  prospectors  On  opening  these,  copper  ores 
were  found,  and  it  was  obvious  that  the  outcrop  gos 
san  had  been  worlied  for  copper. 

Four  shafts  hai'e  been  sunk,  the  total  length  of  out- 
crop covered  being  approximately  900  yards,  and  a 

considerable  amount  of  other  prospecting  work  has 
been  done.  The  gossan  outcrops  occur  intermittently 
in  three  roughly  parallel  lines  across  the  farm,  appear- 

ing to  stretch  many  miles  to  the  north,  at  least  as  far 
as  Groenfontein  No.  302.  Where  these  outcrops  have 
been  opened  by  the  shafts,  the  general  e.\perience  has 
been  that  down  to  forty  feet  the  gossan  is  ill-de6ned. 
but  approximately  vertical,  and  carries  nothing  but 
traces  of  copper,  with  occasional  blocks  of  unaltered 
sulphide  ore.  From  that  depth  nickel  appears  in  con- 

junction with  the  copper  as  an  irregular  impregnation. 
but  in  the  neighbourhood  of  100  ft.  this  nickel-copper 
impregnation  is  distinctly  richer  than  at  50  ft..  and 
covers  larger  areas.  In  no  case  has  work  been  carried 
below  the  100ft.  level,  as  at  that  level  the  permanent 
water  level  is  reached 

In  No  1  shaft  at  the  55  ft.  level  an  area  10  ft.  by  30 
ft.  is  imp'egnated  with  nickel  copper,  giving  an  ap- 

proximate plan  area  of  300sq  ft.,  assaying  0  74% 
nickel  and  0  25%  copper.  At  the  71  ft.  level  the  plan 
area  of  ore  matter  is  -ISOsq.  ft.,  giving  a  value  of  1% 
nickel  and  02%  copper.  At  the  85ft.  level  the 
metalliferous  area  exposed  is  500  sq  ft  ,  assaying 
r97%  nickel  and  4%  copper.  No.  2  shaft  is  carried 
to  the  64  ft.  level.  At  the  level  a  drive  traverses  25  ft. 
of  ore  matter,  which  a  cross-cut  shows  to  extend  about 
15  ft.  in  width.  This  assays  up  to  057%  nickel  and 
6%  copper.  No.  3  shaft  is  situated  on  the  same  line 
as  No.  1.  734  yards  to  the  west.  In  this  case  no  ore 
was  struck  on  the  surface,  but  at  the  56  ft.  level  a 

block  of  ore-bearing  matter,  approximately  30  ft.  by 
20  ft..  was  traversed  in  across-cut.  The  average  assay 
of  this  matter  was  325%  nickel  and  066%  copper. 
No.  4  shaft  is  situated  on  a  line  intermediate  between 
shafts  No5.  1  and  2.  At  50  ft.  ore  was  encountered 
for  the  first  time.  A  level  driven  at  72  ft.  exposed  an 
area  of  ore  of  about  2,156  sq.  ft.  in  extent,  the  aver- 

age values  being  2  3%  nickel  and  0  9%  copper.  At 
the  96  ft.  level  the  area  of  ore-bearing  matter  was  53  ft. 
by  57  ft.,  equalling  3,306  sq.  ft.,  the  average  value  be- 

ing 2  01%  nickel  and  0  7%  copper.  At  both  the 
above  levels  considerable  cross-cutting  was  done, 
which  proved  the  actual  extent  of  the  ore-bearing 
matter. 

Mr.  Trevor  did  not  observe  in  the  ore  bearing  bodies 
obvious  brecciation.  but  they  are  distinctly  fissured 
both  vertically  and  horizontally,  having  a  tendency  to 
break  up  into  bnck-like  pieces.  He  is  not  in  posses- 

sion of  the  results  of  any  microscopic  examination  of 
the  ore-body,  but  it  appears  to  consist  of  pyroxene, 
accompanied  by  various  quantities  of  pyrrhotite  and 
chalcopyrite  ;  whether  pentlandite  is  also  present  has 
not  yet  been  proved.  Some  tests  of  the  ore  carried 
out  by  Professor  Stanley  in  1913  showed  that  concen- 

tration of  the  ore  was  difficult,  and  thai  the  ore  in  its 
raw  state  was  very  infusible,  but  that  a  partial  roast 
and  subsequent  fusion  produced  a  button  of  nickel- 
iron  matte  equal  to  27%  of  the  weight  of  the  ore, 
under  a  well-fused  black  slag,  without  the  addition  of 
any  extraneous  flux.  As  in  the  case  ol  both  the  Sud- 

bury and  Insizwa  deposits  there  seems  to  be  no  defi- 
nition of  the  ore  bearing  masses  ;  they  simply  fade 

away  into  the  surrounding  country. 
On  visiting  the  underground  workings,  the  most 

striking  feature  is  the  speed  at  which  oxidation  and 
leaching  lake  place.  Rock,  which  has  only  been 
broken  for  a  few  months,  has  changed  colour  and  be- 

come covered  with  an  efflorescence,  and  drives  only  a 
few  months  old  are  similarly  coaled.  A  sample'of this  efflorescent  material  taken  bv  Mr  Trevor  and 
submitted  to  the  laboratory  of  the  Geological  Survey 
gave,  when  tested,  strong  nickel  reactions.  It  is  there- 

fore obvious  that  the  nickel  contents  are  solvent  under 
the  action  of  surface  waters,  and  it  is  h  ghly  probable 
that  beneath  the  level  of  permanent  water  the  ore- 
bodies  will  be  found  distinctly  richer.  In  the  report 
on  the  nickel  industry  issued  bv  the  Canadian  Depart- 

ment of  Mines  in  1913,  page  28,  special  attention  is 
called  to  the  solubility  of  the  nickel  minerals,  and  it 
is  noted  that  the  products  are  all  of  a  very  fugitive  de- 

scription, a  permanent  secondary  compound  of  nickel 
or  a  secondary  enrichment  of  nickel  minerals  not  hav 
ing  been  encountered  in  the  Sudbury  district.  It  must 

be  noted,  however,  that  the  region  "in  which  the  Sud- bury deposits  occur  has  been  subject  to  glaciation,  and 
that  the  climate  is  a  very  humid  one.  The  present 
land  surface  of  Vlakfoniein  is,  on  the  other  hand,  an 
extremely  ancient  one,  and  has  suffered  from  little  or 
no  denudation  The  climate  al-o  is  semi  and.  and 
most  of  the  water  falling  as  rain  does  not  run  off  cither 
on  the  sur.face  or  through  underground  channels,  but 
is  accounted  for  by  evaporation,  conditions  which  are 
very  much  more  favourable  to  the  formation  of  second- 

ary enrichments  than  those  prevailing  in  Ontario. 
In  a  check  assay  of  a  sample  submitted  to  the  Geo- 

logical Survey,  gold  to  the  extent  of  9  dwt.  to  the  ton 
was  obtained,  but  no  platinum.  The  presence  of  the 
platinum  group  of  metals  has.  however,  frequently 
been  recorded  by  other  assayers. 
Though  the  nickel  deposits  on  Vlakfoniein  do  not 

occur  actually  on  the  lower  margin  of  the  norite-pyr- 
oxemte  mass,  they  are  certainly  near  it.  Across  the 
surface  it  is  about  3,000  yards  to  the  hornfels  under- 

lying, but  it  is  impossible  to  state  what  the  thickness 
of  the  norite  may  be.  The  dip  of  the  hornfels  is  very 
slight,  and  it  is  quite  possible  ihat  the  surface  of  Vlak- 

foniein may  be  only  a  few  hundred  feet  above  the  ac- 
tual contact  of  the  rocks.  Speaking  generally,  there 

is  an  obvious  similarity  between  the  conditions  under 
which  the  nickel  is  found  at  Vlakfoniein  and  in  the 

Sudbury  area,  and.  if  work  is  continued  below  water- 
level  into  the  zone  unaffected  by  surface  leaching, 
there  is  a  distinct  probability  that  ore-bodies  of  un- 

doubted payabilityand  great  extent  may  be  discovered, 
and  if  discovered  in  one  place  only  there  will  be  en- 

couragement to  open  many  other  places  on  the  line 
where  similar  surface  conditions  prevail.  It  is  there- 

fore extremely  unfortunate  that  prospecting  work 
should  have  stopped  where  it  did.  If  only  one  shaft 
were  continued  for  a  couple  of  hundred  feet  below 
water-level  some  definite  result  would  have  been  ob 
tained.  If  on;e  it  is  proved  that  the  ore  increases  in 
value  and  extent  with  depth  to  a  point  which  places 
its  payability  beyond  doubt,  then  there  is  room  lor  in- 

definite expansion  in  the  great  areas  along  which  simi- 
lar surface  indications  exist. 

Derde  Gelid  No.  141,  Lydenburg.  is  situated  geo- 
logically on  the  same  horizon  as  Vlakfoniein,  but  lies 

in  the  norile-pyroxenile  fringe  at  the  opposite  end  of 
the  laccolite,  some  200  miles  to  the  east  of  that  farm. 
Old  workings  exist  showing  an  extensive  gossan. 
In  assaying  this  gossan,  copper  and  traces  of  nickel 
were  discovered,  but  no  further  work  has  been  done. 
Should,  however,  developments  on  Vlakfoniein  be 
favourable,  there  is  no  doubt  but  that  exploration 
work  on  this  farm  will  be  justified.  It  may  also  be 
mentioned  thai  in  very  many  places  on  the  norite  mar- 

gin of  the  bushveld  laccolite  the  author  has  observed 
ancient    workings,    presumably   for   copper,    around 
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which  the  geological  conditions  are  similar  to  those 
at  Vlakfontein  and  Derde  Gelid,  and  which,  on  inves- 

tigation, may  also  prove  to  be  nickel-bearing. 
The  occurrence  of  nickel  in  Znluland  is  recorded  by 

C.  J  Gray  m  the  Report  on  the  Mining  Industry  of 
N.ital  for  the  year  1899.  The  discovery  of  nickel  in 
Ziiliiland  is  in  a  large  body  of  serpentine  in  the 
Nkandhia  District  on  the  south  bank  of  the  Umhlaluri 
River,  close  to  the  copper-bearing  syenite  and  native 
workings  for  iron  previously  mentioned.     The  nickel 

IS  in  the  form  of  garnierite  It  is  widely  distributed 
in  the  serpentine,  being  indicated  by  the  bright  green 
colour  it  gives  to  the  rock,  but  so  far  no  portions  have 
been  opened  showing  the  mineral  in  payable  quan- 

tities. Some  of  the  samples  show  an  imperfect  schist- 
ose structure  in  the  serpentine,  with  the  nickel  min- 
eral apparently  most  concentrated  in  particular  planes. 

The  serpentine  carries  as  a  mass  about  the  same  pro- 

portion of  nickel  as  that  in  New  Caledonia,  the  I'rench Island  in  the  Pacific. 

The  Diloro  Metallurgical  Works.— The  Bulletin 
of  the  Canadian  Mining  Institute  for  December  con- 

tains a  description  by  Sydney  B.  Wright  of  the  metal- 
lurgical works  of  the  Deloro  Reduction  Company, 

particularly  in  connection  with  ore  and  other  products 
received  from  mines  at  Cobalt  and  Gowganda.  These 
maierials  consist  of  high  and  low  grade  silver-cobalt 
ore  in  lump  form,  jig  and  table  concentrates,  and  ore 
residues  such  as  those  produced  by  the  Nipissing 
Mining  Company  and  the  Mining  Corporation  of 
Canada. 

For  sampling  purposes  the  ore  is  ball  milled  to  about 
a  20  mesh  product,  a  14%  cut  being  drawn  by  a  Snyder 
disc  machine  as  the  bulk  sample.  After  a  se;ond 
Snvder  cut,  the  sample,  now  constituting  about  2%  of 
the  original  ore,  is  transferred  to  the  sampling  floor, 
where,  after  thorough  mixing,  it  is  coned  and  quar- 

tered into  two  samples  which  are  then  quartered  down 
separately.  Reserve  samples  of  these  original  pulps 
are  sealed  and  retained  for  umpire  purposes,  until  settle- 

ment has  been  made  for  tlie  shipment.  The  control 
samples  are  ground  to  pass  a  100  mes!i  screen,  scales 
being  separated  as  usual  for  assay  purposes.  The 
requisite  number  of  assay  samples  are  drawn  for  the 
shipper,  smelter,  and  independent  assayer  :  the  cer- 

tificate of  the  last  governs  in  settlement  for  the  ship- 
ment. Meiallicsor  nuggetsare  removed  from  the  ball- 

mill  after  the  carload  or  lot  has  been  crushed,  and  are 
melted  down  to  base  bullion  in  an  oil  fired  crucible 
furnace.  The  silver  content,  as  shown  by  assay,  is 
added  to  the  total  silver  contained  in  the  milled  pulp, 
and  settlement  made  accordingly. 

After  the  ore  is  sampled  it  is  transferred  to  bins, 
from  which  it  is  charged  to  the  blast  furnace.  The 
charge  is  so  calculated  as  to  furnish  a  practically 
neutral  slag  and,  on  account  of  the  large  quanti'y  of 
fines  present,  the  furnace  is  run  generally  at  a  blast 
pressure  of  only  6  to  8  oz.  It  was  considered  probalile 
that  bv  briquetiing  the  fines  the  capacity  of  the  furnace 
would  be  increased,  but  the  test  runs  made  on  these 
lines  did  not  produce  the  desired  metallurgical  results. 
The  ore,  and  reverts  from  other  sections  of  the  plant, 
are  therefore  mixed  wet  and  charged  to  the  furnace  in 
the  form  of  a  stiff  mortar  ;  this  sinters  fairly  well  be- 

fore the  smelting  zone  is  reached,  the  actual  flue  dust 
produced  amounting  to  about  6%  of  the  ore  and  slime 
charged.  The  products  of  the  smelting  operation  are 
speiss.  from  which  a  quantity  of  base  silver  is  liquated 
in  the  case  of  high-grade  runs,  slag,  and  arsenic  fume, 
which  is  collected  in  bag-houses  of  the  regular  type. 

The  speiss  contains  aopioximately  :  Co,  22  to  25%  : 
Ni,  16  to  18%  :  As,  25?4  :  Fe,  18%  ;  S,  7%  ;  Cu,  1%  ; 
Ag,  1,000  to  l,200oz.  per  ton.  This  is  ground  in  a  ball- 
mill  until  the  whole  passes  a  screen  with  40  meshes  to 
the  inch.  The  ground  material  is  then  roasted  until 
it  contains  only  10%  of  arsenic.  The  roasting  is  done 
in  a  furnace  of  the  reverberatory  type,  which  is 
equipped  with  a  mechanical  rabble  having  water- 
cooled  arms.  The  chloridizing  is  done  in  a  Bruckner 
cylinder.  The  chloridized  speiss  is  washed  with  water 
and  then  agitated  for  one  hour  with  a  cyanide  solution 

containing  the  equivalent  of  20  lb.  KCN  per  ton.  The 
silver  is  precipitated  from  the  solutions  by  means  of 
aluminium  dust,  one  part  of  which  deposits  about 
eight  parts  of  silver.  It  is  interesting  to  note  that  the 
cyanide  actually  regenerated  in  this  precipiiation  is 
practically  equal  to  the  theoretical  quantity  formerly 
present  in  the  double  silver  salt.  The  precipitate  now 
goes  to  the  silver  refinery  and  the  desilverized  speiss 
residues  to  the  oxide  plant. 

The  base  silver,  liquated  in  the  form  of  bottoms 

from  pots  of  speiss.  averages  about  800  fine,  the  bal- 
ance consisting  of  arsenic  and  antimony,  with  some 

cobalt,  nickel,  iron,  copper,  and  bismuth.  This  bul- 
lion is  refined  by  melting  it  in  an  oil-fired  Schwartz 

furnace,  which  is  equipped  as  a  small  converter.  As 
soon  as  the  charge  is  in  a  molten  state,  the  furnace  is 
tilted  b.ickward  into  blowing  position,  and  the  metal 
is  blown  for  about  three  hours.  During  the  first  half- 
hour  of  this  period  the  oil  is  shut  off  from  the  burner, 
the  heat  of  the  reaction  being  sufficient  to  keep  the 
metal  molten  for  that  length  of  time.  After  a  short 
further  heating  up,  the  charge  is  poured  into  ingot 
moulds.  The  silver  bullion  thus  obtained  averages 
from  992  to  995  fine,  and  is  brought  up  to  commercial 
grade  (996  and  better)  by  re-melting  with  silver  pre- 

cipitate from  the  cyanide  plant ;  this  operation  is  per- 
formed in  a  second  Schwartz  furnace.  The  gases  from 

these  furnaces  are  drawn  through  coolers  and  passed 
to  a  small  bag  house.  The  fume  is  rich  in  silver, 
carrying  about  800  oz.  per  ton,  and  consists  essentially 
of  arsenious  oxide  with  some  antimony  and  bismuth 
oxides.  All  bullion  slags  and  this  fume  are  eventually 
re  charged  to  the  blast  furnace.  The  gases  from  the 
blast-furnace,  the  roasters,  and  chloridizers  are  drawn 
through  flues  and  coolers  belore  reaching  the  bag- 
houses  which  collect  the  crude  arsenious  oxide.  The 

temperature  of  the  gases  entering  the  bag-houses  is 
regulated  at  a  maximum  of  250°  F.  by  means  of  a 
thermostat  operating  a  damper  in  the  main  flue;  when 

the  temperature  rises  to  250°  F.  cool  air  is  immedi- 
ately drawn  in,  reducing  the  temperature. 

The  crude  arsenic  that  is  collected  in  the  bag-houses 
is  sent  to  refining  furnaces,  which  are  coke  fired  re- 

verberatory hearths  The  arsenious  oxide  that  is 
formed  is  volatized  and  condensed  in  chambers  that 
are  emptied  at  intervals  of  ten  to  fourteen  days.  The 
products  from  these  chambers  are  pulverized  and 
packed  in  barrels  by  means  of  a  Raymond  pulverizer, 
a  system  that  certainly  deserves  the  admiration  and 
gratitude  of  the  packer  and  his  employer  when  hand- 

ling such  materials  as  arsenious  oxide.  The  clinker 
or  slag  drawn  from  the  refining  hearth  contains  all  the 
silver  tliat  was  formerly  present  in  the  crude  arsenic; 
this  slag  goes  back  to  tin-  blast- furnace. 

It  is  necessary  now  to  n  lurn  to  the  desilverized 
speiss  residues  which  conian  the  cobalt  and  nickel 
values  of  the  ore.  The  metals  in  this  material  are 
present  principally  in  the  form  of  oxides,  so  the  first 
treatment  is  that  of  sulphatizing  in  order  to  render  the 
cobalt  and  nickel  soluble  as  sulphates.  The  sulphat- 
ized  speiss  is  charged  to  vats  in  which  the  mass  is  agi- 
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tated  with  hot  water  and  the  sulphates  dissolved.  The 
liquors  thus  obtained  are  then  freed  from  copper  and 
iron  before  being  passed  to  the  precipitation  vats.  The 
cobalt  and  nickel  are  separated  by  fractional  precipita- 

tion with  hypochlorite  solutions,  the  nickel  being  final- 
ly precipitated  as  hydroxide  by  means  of  milk  of  lime. 

The  hydroxides  of  cobalt  and  nickel  thus  obtained  are 
filter- pressed,  washed,  and  dried  ;  after  which  treat- 

ment the  oxides  are  either  pulverized  and  packed  for 
the  market,  or  are  transferred  to  the  metals  department 
for  reduction  to  the  metallic  state. 

For  the  purpose  of  reducing  the  oxides  they  are 
mixed  with  charcoal  and  reduced  to  rough  metal  in  oil- 
fired  furnaces.  After  separation  from  excess  carbon 
by  means  of  a  magnetic  separator,  the  rough  metal  is 
melted  in  electric  furnaces  and  converted  into  shot 

form  by  pouring  into  water.  The  50  k.w.  electric  fur- 
naces used  are  of  the  single  phase,  top  and  bottom 

electrode  tvpe,  lined  with  magnesite.  and  have  a  capac- 
ity of  100  lb   of  cobalt  or  nickel  metal  per  hour. 

Coal  Dust  for  Sintering. — Chemical  and  Metal- 
lurgical Engineering  for  December  15  contains  in- 

formation relating  to  the  use  of  coal  dust  for  igniting 
lead  concentrate  in  Dwight-Lloyd  sintering  machines 
as  a  substitute  for  oil-fuel  generally  used  The  experi- 

ments were  tried  at  the  Midvale  smelter,  Utah,  belong- 
ing to  the  United  States  Smelling,  Refining.  &  Mining 

Co.  We  extract  herewith  a  description  of  the  appara- 
tus now  being  installed  at  each  of  the  six  sintering 

machines.     The  coal  is  ground  in  a  Raymond  coal  pul- 

CoAL  Dust  Feeder. 

verizer,  and  is  delivered  by  4  in  screw  conveyors  to 
small  steel  hoppers  at  each  furnace.  From  450  to 
500  pounds  of  pulverized  coal  per  day  will  suffice  to 
opsra'e  each  roaster,  in  place  of  70  gallons  of  fuel  oil 
A  small  variable- speed  motor  is  belted  to  a  reduction- 
gear  driving  at  30  to  40  rotations  per  minute  a  2  in. 
worm  passing  through  the  bottom  of  the  hopper  con- 

taining pulverized  cool.  The  coal  delivered  by  the 
worm  drops  through  a  1  in.  pipe  into  a  tee,  where  it 
meets  a  stream  of  compressed  air  at  from  12  to  20  lb., 
and  is  then  blown  into  the  burner  and  ignites.  The 
compressed  air  is  taken  from  the  regular  service  lines 
for  pneumatic  tools,  at  90  lb.  pressure,  through  an  ad- 

justable pressure-reducing  valve.  An  air  receiver, 
consisting  of  an  ordinary  domestic  hot-water  tank,  is 
tapped  on  the  line  near  this  pomt  to  absorb  pulsations 
in  the  air  supply.  The  bushings  at  both  mixing  cham- 

ber and  burner  are  drilled  with  a  number  of  small 
holes  so  that  auxiliary  air  miy  be  drawn  in  as  desir- 

able. A  helical  screw  is  fixed  in  the  line  just  before 
the  mixing  tee  so  that  the  whirling  air  may  expand  in- 

to a  wide  spray.  In  operation  the  mixture  of  air  and 
coal  is  ignited  by  some  burning  waste  until  the  muffje 
becomes  hot  enough  to  maintain  the  flame  near  the 
eud  of  the  2  in.  pipe  sleeve.  It  is  stated  that  with 
some  ore  mixtures  the  pulverized  coal  gives  a  better 

cake  than  oil,  as  the  oil  flame  apparently  fuses  the 
top  surface,  thus  restricting  the  air-flow  necessary  for 
roasting  and  agglomerating  the  deeper  layers. 
TheLahatCo  's  Tin  Mine.— The  Federated  Malay States  Chamber  of  Mines  Magazine,  No.  7,  1918, 

published  an  account  of  a  visit  paid  by  members  of  the 
Chamber  to  the  alluvial  mines  ol  the  Lahat  Mines. 
Ltd.,  one  of  the  group  working  on  the  west  side  of 
the  Kinta  valley,  Perak.  The  visitors  were  conducted 
over  the  property  by  T.  R.  A.  Windeatt,  the  manager 
for  Osborne  &  Chappel,  and  R.  P.  Brash,  the  fir^t 
manager,  gave  an  account  of  the  early  history  of  the 
mine. 

It  has  been  proved  by  the  ancient  mining  tools  un- 
earthed that  the  hills  around  Lahat  were  first  mined 

by  the  Siamese  before  the  Chinese,  who  came  to 
Kinta  from  Larut.  had  discovered  this  district. 
Some  10  or  15  years  ago  the  land  which  was  origin- 

ally granted  to  the  la;e  Captain  Ah  Quee,  faiher 
of  Chung  Thye  Phin,  was  sublet  to  Foo  Choo 
Choon,  who  worked  the  land  with  considerable  profit 
to  himself  by  shafting  and  other  means  The  mine 
was  floated  as  a  company  in  London  by  E  G  Edgar 
and  W.  A.  Luning,  and,  as  mentioned,  R.  P.  Brash 
was  the  first  manager.  .At  that  time  the  lin  was  mainly 
won  from  shafts  which  were  sunk  to  a  depth  of  140  ft., 
but  the  open  cut  system  of  working  was  inroduced, 
and  operations  have  been  continued  on  that  principle 
up  to  the  present  time. 

The  main  lead,  which  strikes  north  and  south,  is  the 
chief  ore-body,  and  is  situated  at  the  contact  of  the 
granite  of  the  Kledang  range  with  the  limestone  which 
forms  the  bedrock  of  the  alluvial  flats  of  the  Kinta 
valley.  The  present  open  cut  mine  has  the  decom- 

posed granite  hill,  which  rises  about  300  ft.  above  the 
valley  level,  as  the  west  wall,  and  it  has  been  sunk  to 
a  depth  of  145  ft.  Limestone  pinnacles  may  be  seen 
outcropping  on  the  west  side  of  the  mine,  but  bores 
that  have  been  sunk  on  the  main  lead  have  failed  to 
reach  bedrock  at  a  depth  of  250  ft.  below  the  su'face. 
Ore  from  the  main  lead  is  noiable  for  its  exceptional 
purity,  and  is  entirely  different  from  that  obtained 
from  the  east  side  of  the  mine.  According  to  Dr.  W. 
R  Jones,  late  Assistant  Governm.ent  Geologist,  the 
ore  of  the  main  lead  is  derived  from  the  decomposiiion 
of  schists  and  phyllites  in  situ,  while  that  overlying 
the  limestone  is  the  alluvium  common  to  most  of  the 
Kinta  valley. 

At  the  main  mines,  karang  is  raised  to  the  puddlers 
in  trucks  up  two  inclines,  each  served  by  a  40  b  h.p. 
electric  winch.  Mechanical  counters,  which  are  con- 

nected to  all  the  winches,  keep  an  accurate  account  of 
the  number  of  truck  trips.  A  recording  ammeier  in 
the  power  house  is  also  connected  to  the  winch  motor 
circuits,  and  the  chart  gives  the  time  of  each  iruck  trip, 
the  number  of  trips,  and  a  rough  indication  if  the 
trucks  are  improperly  fllled.  A  160  b  h  p.  suction 
gas  engine  drives  four  slow  speed  horizontal  puddlers 
and  an  8  in.  water  pump  ;  another  8  in.  water  pump  is 
driven  electrically.  The  sluice  box.  which  is  15  ft. 
wide  and  160  ft.  long,  is  supplied  with  220  cube  feet 
of  water  per  minute,  whi  h  is  the  total  quantity  avail- 

able for  washing  the  16.000  cubic  yards  of  karang  per 
month  from  the  main  mine.  The  tailing  from  ihe 
sluice  box  is  lifted  by  an  Sin.  gravel  pump  to  the dump. 

A  second  mine,  called  the  New  Area,  has  been 
opened  to  the  south,  and  a  hydraulic  gravel  pnmping 
plant  has  been  installed.  Two  5  in.  two  stage  Worih- 
ington  pumps,  driven  by  20  b  h.p.  motors,  supply  65 
cubic  feet  of  water  per  minute  to  each  of  two  monitors 
having  IJ  in.  nozzles  at  a  pressure  of  30  to  35  lb.  per 
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square  inch.  The  monitors  treat  about  IScubicyards 
of  sandy  solids  per  running  iiour.  A  oin.  Thompson 
gravel  pump,  driven  by  a  40  b  h.p.  electric  motor, 
lifts  ihe  water  and  solids  41ft.  to  the  sluice-  box 
with  an  overall  mechanical  effiiency  of  33%.  The 
tailing  from  the  sluice  bo.x  is  aijain  raised  45  ft.  by  the 
8m.  tailing  pump  to  the  dump,  making  the  total  lift  89fl. 

Normal  seepige  water  is  lifted  by  a  16 in  Victoria- 
Turbo  Hoving  pump  coupled  to  a  180  b  h.p.  motor 
working  at  2,000  volis  ;  the  pump  has  a  maximum  ca- 

pacity of  100.0  0  gallons  per  hour  at  1.450  r  p  m..  and 
is  at  present  lifting  to  a  height  of  126  ft.  This  pump 
IS  situated  above  the  floor  of  the  mine.  The  small 
quantiiy  of  wiier  entering  the  low  levels  is  raised  by 
a  4  in.  electric  pump.  Kain  water  is  raised  by  one  of 
the  two  siand-by  pumps  which  lift  directly  from  the 
bottom  level.  The  particulars  of  these  pumps  are: 

Fir-.!,  a  16  in.  Vi(.tnri.-i-Turl)o  Boving  pump  wiih  maxi- 
mum capacity  140.000  gallons  per  hour  at  1.450  revo- 

lutions, direi  t  criiipled  to  a  175  b  h.p.  Siemens  2,000 
volt  motor  with  liquid  regula  or  ;  second,  a  1 5  in 
Worthington  pump  wiih  maximum  capacity  200.000 
gallons  per  hour  at  960  revolutions  couplet!  to  a  260 
b.h.p.  Crompton  2.000  volt  motor. 

Power  IS  obtained  from  I'eiigkalen.  Ltd.,  50  cycle, 
3  phase,  alternating  current  being  supplied  at  2.000 
volts  :  the  average  dailv  consumption  is  about  5.000 
units.  The  220  k  w.  Diesel  generator  is  retained  as  a 
siand-by.  The  iransniission  line  is  protected  at  each 
end  by  lightning  arresters,  those  at  Lahat  being  of  the 
Siemens  relay  horn  t\  pe. 

The  tailing  is  elevated  by  an  Sin.  Thompson  gravel 
pump  to  a  height  of  45  ft.  The  pump,  which  lakes 
about  70  b  h  p  ,  is  belt-driven  through  a  countershaft 
bv  a  125  b  h.p.  Siemens  2,000  volt  motor  having  a 

liquid  starter  and  regulator.  Careful  tests  sh'ow  that this  pump  will  lift  350  cubic  feet  of  water  per  minute 
and  45  cubic  vards  of  solid  per  hour  with  an  overall 
niechani'~al  efficiency  of  38%.  Seepage  pumped  from 
the  mne  is  the  only  water  available  for  the  mill,  and 
at  times  the  quantity  is  only  100  cubic  feet  per  minute. 
By  a  system  of  dams  the  tailing  from  the  mine  is  com- 

pletely settled  and  the  water  is  returned  clean  to  the 
mill  pumps.  Bv  this  means  it  is  always  possible  to 
keep  350  cubic  feet  of  water  in  circulation. 

Hydraulic  Stripping  st  Rooiberg. —  At  the  Novem 
ber  meeting  of  the  South  African  Institution  of  Kngi- 

neers,  Kdward  K.  Schoch  lead  a  paper  entitled  "  Hy 
draulic  I'rospeciing  at  the  Rooiberg  Tin  Mines."  The 
tin  veins  at  Rooiberg  are  numerous,  but  as  the  ground 
is  covered  wiih  sand  or  other  material  their  outcrops 
are  difficult  to  6nd.  The  sand  contains  cassiterile  and 

is  piesumibly  the  eluvial  formed  in  situ  by  the  disin- 
tegration ol  the  rocks.  The  usual  way  of  prospecting 

for  the  vfin  outcrops  was  to  dig  a  series  of  trenches, 
but  as  this  method  is  tedious,  and  a'so  seeing  that  the 
surface  sand  contains  tin.  Mr.  Schoch  decided  to 
adopt  the  system  of  hydraulic  stripping  and  to  pass 
the  matt-rial  thus  removed  through  sluice  boxes.  By 
this  means  he  prospected  for  outcrops  and  won  tin 
from  the  overlying  sand  at  the  same  time.  Hydraulic 
stripping  has  been  done  before,  for  example  at  Cobalt, 
but  this  is  probably  the  first  case  of  the  hydraulic  jet 
doing  the  double  duly  The  conditions  at  Rooiberg 
were  not  particularly  favourable  for  the  scheme,  be- 

cause water  is  scarce,  the  ground  is  flat,  and  the  tin 
is  very  fine.  It  was  necessary  6rst  to  construct  a  dam 

to  s  ore  water.  We  give  lierewiih  Mr.  Schoch's  ac- count of  the  method  as  now  at  work. 
The  sand  overburden  is  broken  and  washed  down 

by  means  of  a  monitor  and  auxiliary  water  jets  into  a 
screened  sump,  from  which  the  pulp  is  elevated  by  a 

gravel  pump  to  a  sluice-box  about  20  ft,  above  the 
level  of  the  ground.  Where  the  ground  has  an  in- 

sufficient fall  for  the  pulp  lo  gravitate,  the  sand  over- 
burden is  removed  in  trucks  and  di  mped  into  the 

sump  direct.  The  sandy  gravel  in  the  sluice-box  is 
turned  over  by  natives  with  forks.  From  the  sluice- 
box  the  tailing  runs  into  concrete  settling  pits,  where 
the  water  is  drawn  off  into  a  return-waier  dam  to  be 
used  again,  while  the  tailing  is  discharged  from  the 
pits  into  trucks  and  trammed  lo  the  dump 

Afier  the  sluice-box  has  been  filled  with  sand  and 
gravel,  which  is  effected  by  putting  in  stops  or  riffles 
from  time  to  lime,  the  material  is  run  down  with  clear 
water,  in  order  to  reduce  the  bulk  of  sands  and  to  in- 

tensify the  concentration.  This  operation  occupies 
about  nine  hours  for  a  full  sluice-box,  the  sand  con- 

centrate ihen  containing  anything  up  to  1%  metallic 
tin.  The  concentrate  is  then  removed,  screened,  and 

conveyed  in  a  water-borne  strip  to  a  Wilfley  table, 
which  yields  a  concentrate  of  about  30%  grade.  Sub- 

sequent dressing  of  this  material  in  the  main  plant  at 
the  mine  brings  the  grade  up  to  a  marketable  product 
of  approximaiely  67%  metallic  tin.  The  concentrate 
recovered  from  this  source  is  impure,  containing  other 
minerals,  such  as  ilmenite,  magnetite,  garnets,  tour- 

maline, zircon,  and  sometimes  a  little  fine  gold. 
After  the  rocks  have  been  denuded,  they  are  care- 

fully examined  for  the  existence  of  lodes  or  fissures, 
and  when  such  are  found  they  are  marked  down  for 
futureexploration.  Sometimes  the  presence  of  nodules 
and  crystals  of  cassiterite  indicates  the  vicinity  of  a 
fissure. 

The  most  suitable  gradient  for  the  sluice-box  was 
found  to  be  3%,  and  the  material  delivered  to  the 
boxes  is  about  21b.  of  solids  to  one  gallon  of  water. 
The  following  is  a  grading  analysis  of  an  average  tin 
concentrate  after  the  material  from  the  sluice-box  has 
been  treated  on  the  Wilfley  table  : 

Standard  Mesh.  Quantity  Met   Tin. 

+  12 

05 
20  7 

+  20 

15 

575 

+  50 13  2 
61  9 +  80 278 
299 +  200 

483 165 

-200 

87 225 

10000  27  50 

The  capacity  of  the  plant,  which,  as  explained,  is  an 
experimental  one,  is  about  100  cubic  yards  per  day, 
but  the  yardage  also  depends  on  the  amount  of  time 
devoted  to  the  dressing  and  running  down  ol  the  prod 
uct  in  the  sluice-box,  and  to  the  grade  of  the  concen- 

trate aimed  at.  The  grade  of  the  sand  overburden  be- 
fore treatment  varies  from  one  lo  four  pounds  of  tin  per 

cubic  yard,  and  the  recovery  to  date  in  the  above  plant 
is  about  lib.  of  metallic  tin  per  cubic  yard.  The 
comparatively  low  extraction  is  mainly  due  to  the  fine 
stale  of  the  cassiterite  in  tlie  gravel,  and  to  the  lack  of 
proper  classification,  whicii  is  an  essential  for  a  high 
recovery  even  in  a  sluice  box.  It  has  recently  been 
decided  to  augment  the  plant  by  the  addition  of  a 
Deister  rougher,  wbercbv  ;lie  quantity  of  overburden 
treated  will  be  considerably  increased  and  an  improved 
reovery  of  cassiterite  obiamed  at  a  very  small  cost. 

In  concluding,  Mr  Scl  ncli  said  that  the  main  object 
of  installing  the  plant  was  t"  show  that  by  sluicing  the 
overburden  sufficient  cassiterite  could  be  won  there- 

from to  pay  for  the  work,  thus  rendering  this  form  of 
effective  surface  exploration  both  inexpensive  and 
thorough  In  this  respect  the  installation  proved  a 
complete  success 
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SHORT   NOTICES 

Electric  Winding. — The  Colliery  Guardian  for 
January  10  contains  the  first  of  a  series  of  articles  con- 

taining simple  calculations  for  the  design  of  electric 
winding  engines  for  mines. 
Pumps. — At  the  meeting  of  the  Institution  of  Civil 

Engineers  held  on  January  28.  R.  C.  Parsons  read  a 
paper  on  centrifugal  pumps  for  dealing  with  liquids 
containing  solid,  fibrous,  or  erosive  substances. 

Mining  Methods  at  U.V.X.— The  January  Bulletin 
of  the  American  Institute  of  .Mining  Engineers  contains 
a  paper  by  C.  A.  Mitke  describing  the  method  of  min- 

ing the  big  ore-body  at  the  United  Verde  Extension 
copper  mine.  Jerome,  Arizona. 

Rock-DrilU. —  At  the  December  meeting  of  the 
South  African  Institution  of  Engineers,  H.  S.  Potter 
read  a  paper  on  modern  rock  drills. 
Malayan  Tin  Dredging. — In  the  Australian  States- 

man and  Mining  Standard  for  October  3,  E  T.  Miles 
commences  a  serie"  of  articles  giving  particulars  of  the 
Australian  participation  in  tin-dredging  operations  in 
Siam  and  the  Malay  Peninsula 

Flotation. — In  Chemical  and  Metallurgical  Engi- 
neering for  December  15.  Guy  C.  Riddell  discusses 

Leslie  Bradford's  selective  method  of  treating  lead- 
zinc  slime  as  employed  at  the  Broken  Hill  Proprie 
tary 

Movement  of  Gold  in  Copper. — In  a  paper  appear- 
ing in  the  January  Bulletin  of  the  American  Institute 

of  Mining  Engineers,  Edward  Keller  shows  that  when 
auriferous  copper  sheet  is  exposed  to  oxidation  the 
gold  may  be  redistributed  irregularly  in  the  surface 
layer 

Copper  Leaching. — The  Engineering  and  Minitig 
Journal  for  December  21  publishes  a  paper  by  Louis 
F.  Clark  giving  methods  of  estimating  free  acid  in  so- 

lutions containing  metallic  salts,  the  methods  being 
particularly  applicable  m  the  leaching  of  copper  ores 
Aluminium. — Chemical  and  Metallurgical  Ettgi 

neering  for  December  15  publishes  a  translation,  with 
many  illustrations,  of  a  lengthy  paper  by  O.  Nissen 
which  appeared  in  Teknisk  Ttdskrift  for  August, 
1917. 

Aluminium. — The  Journal  of  the  Society  of  Chemi- 
cal Industry  for  December  31  publishes  a  paper  by  J. 

J  Kox.  E.  W.  Skelton.  and  F.  R.  Ennos  on  the  an- 
alysis of  aluminium  and  its  alloys. 

Oil  Production. — At  the  December  meeting  of  the 
Institution  of  Petroleum  Technologists,  Dr.  F.  Mollwo 
Perkin  read  a  paper  on  the  production  of  oil  by  the 
carbonization  of  coal. 

Paraffin  Wax. — At  the  January  meeting  of  the 
Institution  of  Petroleum  Technologists,  A.  Campbell 
and  \V.  J.  Wilson  read  a  paper  on  the  manufacture  of 
paraffin  wax  from  petroleum. 

Hydrogen. — Engineering  for  January  24  contains 
an  illustrated  article  describing  the  plant  used  by  the 
Admiralty  for  generating  hydrogen  to  be  used  in  filling 
balloons  and  airships.  The  plant  is  made  by  the 
Soci^t^  r  Oxyliihe,  and  the  process  is  that  of  Jau- 
bert.  The  hydrogen  is  generated  by  treating  "silicol  " 
with  a  strong  solution  of  caustic  soda.  Silicol  is  a  pro- 

duct of  the  electric  furnace  and  may  be  either  ferro- 
silicon,  mangano-silicon.  or  silico-spiegel.  It  is  cheap- 

er to  use  than  pure  silicon. 
Petrography  of  Sedimentary  Rocks. — At  the  meet- 

ing of  the  Midland  Institute  of  Mining,  Civil,  and 
Mechanical  Engineers  held  on  January  30,  Dr.  A. 
Gilligan  read  a  paper  on  the  petrography  of  sedimen- 

tary rocks  with   special   reference  to  the  Coal  Meas- 

Kent  CoaL — In  the  Iron  &  Coal  Trades  Review 
for  January  10,  A.  E.  R  tcliie  commences  a  series  of 
articles  on  the  history  and  development  of  the  Kent coalfield. 

Wallaroo  &  Moonta — In  Chemical  Engineering 
IS-  Mining  Review  for  October.  H.  Lipson  Hancock 
gives  particulars  of  the  welfare  work  at  the  properties 
of  the  Wallaroo  &  Moonta  copper  mining  company, in  South  Australia. 

RECENT    PATENTS  PUBLISHED. 

13,131  of  1917  (121,203).  E.  Epser,  S.  Tuck- 
er, and  Minerals  Separ.\tion,  Ltd  ,  London. 

The  use  of  an  alkaline  silicate  for  obtaining  a  prefer- 
ential separation  of  mixed  sulphides. 

15.581  of  1917  (121,617).  J.  T.  I.  Craig  and 
Peter  Spence  &  Sons,  Ltd,  Manchester. 
Manufacture  of  chromium  and  iron  compounds  used in  dyeing. 

17,973of  1917  (112,019).  Minerals  Separa- 
tion, Ltd  ,  London.  Improvements  in  theca-cade 

method  of  flotation,  devised  for  the  purpose  of  main- 
taining constant  the  levels  of  the  pulp  in  each  success- ive box. 

18,744  of  1917(121,512).  R.  W.  Pleasance. 
London.  An  improved  system  of  screens  suitable  lor 
alluvial  gold-mining  or  coal  washing  operations. 

7,650  of  1918  (115.639).  G.  GroNdal,  Djurs- 
holm,  Sweden.  In  roasting  furnaces,  making  the  ro- 

tating arch,  which  carries  some  of  the  rabbles,  mov- 
able upward  as  well  as  forward  and  backward,  and 

sealing  the  sides  from  entry  of  air  by  a  sand  or  water seal. 

8,829  of  1918(121,253).  A.  R.  Mackie.  Lan- 
der, Wyoming.  Improved  apparatus  for  sluice-boxes 

for  recovering  gold  from  alluvium. 

NEW  BOOKS 
Geology  of  Hororo  District,  Papua.  This  is  Bulle- 

tin No.  4  of  the  Territory  of  Papua,  and  contains  a 
report  by  W,  G.  Langford  on  the  geology  of  the 
Hororo  district,  in  the  Papuan  oilfield. 
Geology  of  the  Country  around  Gatooma.  This 

is  Bulletin  No.  5  of  the  Geological  Survey  of  Rho- 
desia, and  is  written  by  A.  E.  V.  Zeal  ley  and  B. 

Lightfoot.  The  chief  mine  in  this  district  is  the 
Motor,  operated  by  the  Cam  &  Motor  company. 
Rock  Quarrying  for  Cement  Manufacture.  By 

Oliver  Bowles.  Bulletin  No.  160  of  the  United  Slates 
Bureau  of  Mines. 

Melting  Brass  in  a  Rocking  Electric  Furnace.     By 
H.  W.  Gillett  and  A.  E.  Rhoads.     Bulletin  171  of  the 
United  States  Bureau  of  Mines. 

The   Manufacture   of  Aluminium.      By  J.  T.  Patti- 
son.     Cloth,  small  octavo,   104  pages,   illustraied. 
Price  7s   6d.  net      London  :   E.  &  F.  N.  Spon.  Ltd. 
The  author  of  this  little  book  was  recently  in 

charge  of  the  chemical  laboratory  of  the  Aluminium 
Corporation  at  Wallsend-on  Tyne.  About  e0%  of 
the  book  is  devoted  to  his  special  branch  of  the  sut>- 
ject,  the  analysis  and  examination  of  ores,  raw  ma- 

terial, electrodes,  the  metal  and  its  alloys,  etc. 
General  Metallurgy  and  the  Metallurgy  of  Iron.     By 

Professor  Umberto  Savoia.     Paper  covers,  octavo, 
530    pages,    illustrated.       Price  28   lira.       Milan : 
Ulrico  Hoepli. 

This  book  gives  an  outline,  or  summary,  of  the 
prin  iples  of  metallurgy,  with  special  reference  to  the 
metallurgy  of  iron  and  steel.  It  is  not  an  advanced 
textbook,  but  is  easily  read  by  anyone  of  average  edu- 

cation.    Hitherto  the  Italian  iron  and  steel  people 
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have  depended  chiefly  on    Krench    literature.       The 
pul)licaiion  of  this  book  should  prove  helpful  in  Italy 
where  the  iron  industry  is  expanding. 

Cast  Iron,  in  the  Light  of  Recent  Research.     By.  VV. 
II.  H.iifielil.     Second  lidition.     Cloth,  octavo,  300 
pages,  illustrated       Price  12s.  6d.   net.     London  : 
CharlfS  Griffin  &  Co.  Ld. 

Dr  Hatfield  is  one  of  the  group  of  brilliant  metal- 
lurgists who  conduct  research  at  Sheffield.  The  chap- 

ters in  this  book  deal  with  cast  iron  from  the  point  of 
view  of  the  equilibrium  diagram,  the  influence  of  sili- 

con, pliosphorus.  sulphur,  manganese,  etc..  heat  treat- 
ment, the  casting  temperatures,  mechanical  properties, 

the  properties  of  malleable  ca-it  iron,  the  growth  of 
cast  iron  after  repeated  reheating,  and  many  other  sub- 

jects. The  most  important  part  of  the  additional 
m.aiter  contained  in  the  new  edition  relates  to  malle- 
ablecasi  iron,  a  branch  of  the  subject  which  has  attain- 

ed much  prominence  during  the  war. 

COMPANY  REPORTS 
Pahang  Consolidated. — This  company  was  formed 

in  1SS7  as  the  Faliang  Corporation  lo  acquire  tin  lode 
deposits  in  the  state  of  Taliang,  Federated  Malay 
Sta'e-i.  In  1906  ihe  I'ahaiig-Kabang  and  Malayan 
Exploration  companies  were  absorbed,  the  name 
changed,  and  additional  capital  subscribed.  In  1909 
the  scale  of  operations  wa-  expanded  on  the  advice  of 
William  Frechevil'e,  and  furiher  funds  provided.  The 
results  obtained  since  then  have  been  excellent.  The 
report  for  the  year  ended  July  31  last  shows  that 
187.300  ions  of  ore  was  minea  and  milled  for  a  yield 
of  1,993  tons  of  tin  concentrate,  and  that  121  tons  of 
concentrate  was  obtained  from  alluvial  workings,  mak- 

ing a  total  of  2,114  tons.  During  the  previous  year 
156,700  tons  yielded  2,657  tons  of  concentrate,  and  115 
tons  of  alluvial  tin  was  won,  miking  a  total  of  2,772 
tons.  The  f  dl  in  the  grade  of  the  ore  treated  is  due 
to  more  of  the  soft  low-grade  ore  being  mined  by 
open  cut,  the  opportunity  being  taken  of  mining  this 
ore  during  a  period  of  high  prices  for  the  metal.  The 
development  has  been  confined  to  lateral  exploration 
recently,  owing  to  the  impossibility  of  working  below 
the  800  ft.  level  until  new  pumps  can  be  obiained  cap- 

able of  combating  the  water.  J.  T  Marriner,  the 
manager,  reports  that  the  total  reserves  are  about 
600.000  tons.  .\s  regards  the  prospects.  Willinks 
section  IS  likely  to  continue  to  supply  the  largest  pro- 

portion of  ore.  At  the  (lunong  mine.  No.  5  level  has 
not  been  so  productive  as  the  levels  above,  but  there 
is  good  leason  to  expect  a  continuance  in  depth.  At 
Seineliang  mine,  a  new  ore  shoot  has  been  discovered, 
and  it  may  be  necessary  to  sink  another  shaft  to  work 
it.  The  a':coiints  show  an  income  from  the  sale  of  tin 
conceniraie  of  ̂ 366.854.  and  a  net  profit  of  ;f  139.167. 
out  of  which  ,f  56.206  has  been  distributed  as  dividend 

on  the  ordinary  shares,  at  the  rate  of  20%,  and  /^S.SOO on  the  preference  shares,  at  the  rate  of  15%. 
Broken  Hill  Block  10.— The  report  for  the  half- 

year  ended  September  30  last  shows  that  28.319  tons 

of  ore  was  raised,  averaging  1148".,  lead.  U  61%  zinc, 
and  10  06O7.  silver  per  ton.  This  ore,  together  with 
4.782  tons  of  Block  14  ore.  was  sent  to  the  mill,  mak- 

ing a  total  of  33,101  tons  treated.  The  yield  of  lead 
concentrate  was  5.416  tons  averaging  62  3%  lead.  7  4% 
zinc,  and  40  7oz  silver,  and  the  zmc  tailing  was 
27,685tonsaveragingl2  3%  zinc.  1  9Vilead.and4  loz. 
silver.  Tliis  tailing  on  treatment  by  flotation  yielded 
5.899  tons  of  zinc  concentrate  averaging  47  7%  zinc, 
5  7%  lead,  and  135  oz.  silver.     The  accounts  show  a 

net  profit  of  ;f20,2n,  out  of  which  ̂ 12,500  has  been 
disiributed  as  dividend,  being  at  the  rate  of  2s  6d.  per 
£\0  share.  The  company  also  owns  the  Misima  gold 
mines,  in  the  island  of  Misima,  ofjf  the  east  end  of  New 
Guinea.  The  plant  there  is  being  enlarged  to  treat 
5.000  tons  per  month. 

Broken  Hill  Block  14. — For  some  years  past  this 
company  depended  for  its  income  on  the  carbonate  ore 
in  the  old  slopes  in  the  upper  levels,  but  in  November, 
1917,  the  mining  of  the  sulphides  was  resumed.  At 
first  the  sulphide  ore  was  sent  for  treatment  lo  the 

Junction  North  company's  mill,  and  since  June  20, 
1918,  it  has  been  sent  to  the  new  treatment  plant 

jointly  owned  by  this  company  and  Block  10  company. 

The  report  for  the  half-year  ended  September  30  last 
shows  that  4,061  tons  of  carbonate  ore,  averaging 

22  55%  lead  and  13  67 oz.  silver  per  ton,  was  raised 
and  delivered  to  the  Associated  Smelters  at  Port 
Pirie.  In  addition  13,220  tons  of  sulphide  ore  was 

raised.  Of  this,  5,849  tons,  averaging  14  12%  lead, 

9  88?'i  zinc,  and  10'31oz.  silver,  was  delivered  to 
Junction  North  ;  7,371  tons,  averaging  13  62%  lead. 
U  08%  zinc,  and  10  loz,  silver,  was  delivered  to  the 

joint  plant  :  while  2,589  tons  was  stacked,  owing  to 

temporary  coal-shortage  at  the  mill.  The  present 
deliveries  to  the  joint  plant  are  at  the  rate  of  600  tons 
per  week.  The  accounts  show  a  working  profit  of 

/^5,143.  The  company  also  has  a  large  interest  in  the 
King  Island  Scheelite  Co.,  and  received  during  the 
half  year  a  dividend  of  ,f2  057  from  this  investment. 

After  allowing  for  income-tax  and  depreciation,  and 
crediting  a  profit  on  the  sale  of  King  Island  shares,  the 

net  profit  for  the  half-year  was  /8,009,  out  of  which 
/^6.500  has  been  distributed  as  dividend. 

Mount  Read  &  Rosebery  Mines.  —  This  company 
was  formed  in  1916  by  the  Mount  Lvell  company  to 

purchase  zinc-lead-silver  gold  mines  from  the  Hercu- 
les, Primrose,  and  Tasmanian  Copper  companies, 

situated  on  the  west  coast  of  Tasmania,  about  16  miles 

from  Mount  I.yeil.  It  is  intended  to  treat  the  ore  by 

the  electrolytic  zinc  process,  and  bulk  samp'es  were 
tested  at  Anaconda  with  satisfactory  results.  The  re- 

port for  the  year  ended  September  last  contains  a 
record  of  the  work  done  at  the  mines  and  in  connec- 

tion with  metallurgy  and  hydro-electric  plant.  As 
this  is  an  important  new  venture,  we  quote  the  report 
in  some  detail. 

At  the  Hercules  mine,  the  main  adit,  at  the  new 
No.  5a  level  between  Nos.  4  and  5  levels,  was  started 

and  driven  427ft.  in  a  southeasterly  direction.  It 

passed  entirely  through  country  rock,  and  is  now  near- 
ing  the  ore  body.  The  new  main  adit  at  the  No.  5 
level  was  commenced  from  a  poition  at  the  surface 
convenient  to  the  haulage  line  and  580  ft.  distant  from 

it.  It  h.as  been  extended  ■)29ft,  in  a  south-easterly 
direction  through  country  rock.  This  drive  should 

also  reach  the  ore- body  at  an  early  date  The  620  ft. 
north  diive  from  the  old  main  adit  at  the  No.  5  level 

was  extended  237  ft.  (total  274  ft.)  during  the  year. 

The"E"  ore-body  was  met  at  75  ft.  and  continued  to  the 
end  of  the  drive.     The  assay-values  were  as  follows  : 
From  To  Zinc  Lead.      Silver.       Gold. 

75  ft.  105  fl. 
103  „  167  ., 
167  „  IS8  „ 
188  „  226  .. 
226  ,.  274  „ 

"o  oz.  oz. 

2  9  4  1  0  03 
06  07  003 
14  18  0  05 
161  131  029 

113  13'3  017 

These  results  confirm  the  information  previously 
obtained  from  diamond  drilling. 

At  the  Kosebery  mine,  a  laige  amount  of  develop- 
ment work  and  some  exploration  by  means  of  the  dia- 

mond-drill were  carried  out.     The  work  done  has  been 
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attended  by  satisfactory  results,  the  diamond-drilling 
(1.897  ft  )  indicating  further  accessions  in  the  northern 
end  of  the  mine  and  some  in  the  southern  end  (Prim- 

rose lease).  At  the  No.  3  level  the  north  drive  was  ex- 
tended 233  ft.  (total  353  ft  ).  This  drive  is  being  put 

out  on  a  north-westerly  course  to  reach  the  lode,  which 

was  p-oved  by  diamond-drilling  to  be  very  strong  at 
this  horizon. 

At  the  No   4  level  the  north  drive  was  extended  276 

ft    (total  833  ft  )  on  a  north  we-;terly  course,  keeping 
in  the  lode  over  the  whole  distance.     The  following 
assays  were  found  : 

From 

659  , 
765  , 

To  Zinc.  Lead  Silver.  Gold. 

639  ft.  257  77  14  4  013 

729  ,.  308  10  7  15'6  008 830,,  25  4  2  7  7  5  012 

At  the  No.  5  level  the  north  drive  was  started  and 

driven  216  ft.  north-westerly  along  the  lode.  The  re- 
sults are  very  satisfactory,  the  following  assays  being 

disclosed : 

From  To  Zinc.  Lead.      Silver.        Gold 

Oft. 
48  „ 

»8  ft. 298 188 
9'1  016 

591  Oil 
8B5  Oil 
84  014 

At  the  No.  6  level  the  north  drive  was  extended  185 

ft  (total  776  ft.).  the  ore  passed  through  assaying  as 
follows  : 

From Lead.       Silv Gold )  Zinc. 

530fl.  648ft.  23  0  59  8'2  0  10 648  .,  695  „  102  2  7  4  3  010 
702  „  776  ..  309  11  9  15  7  0  23 

Three  cross-cuts  prpved  the  lode  to  be  from  10  to  20ft 
wide. 

At  the  main  adit  level  the  north  drive  was  extended 

287  ft.  (total  503  ft.)     Assays  were  as  follows  ; 

From  To  Zinc.  Lead.      Silver.        Gold. 

216  ft.  258  ft.  225  4  8  54  0  12 
258  „  39t  .,  148  40  56  010 
391  ..  431  ,.  214  5  9  7  7  020 
431  ..  503  ..  15  8  4  2  5  9  0  10 

The  general  manager.  R.  C.  Sticht.  returned  from 
the  United  States  at  the  end  of  January  In  a  report 

dealing  with  the  results  of  his  observations  and  in- 
vestigations of  the  electrolytic  treatment  process,  as 

currently  practised  in  America,  he  recommends  the 
adoption  of  this  method,  subject  to  the  application  of 
electric  power  at  a  reasonably  low  cost.  The  parcel 
of  ore  sent  to  America  (110  tons)  was  bought  by  the 
Anaconda  company,  and  treated  at  their  Great  Falls 
electrolytic  zinc  plant,  payment  being  made  for  the 

zinc,  lead,  silver,  and  gold  contents.  Laboratory  re- 
search is  being  conducted  at  Qjeenslown,  with  Ihe 

object  of  determining  the  nature  of  the  ores  in  ques- 
tion. It  is  proposed,  as  soon  as  possible,  to  install  an 

experimental  plant  under  working  scale  conditions, 
with  a  daily  capacity  of  about  one  ton  of  metallic  zinc. 
This  will  be  sufficient  to  supply  the  working  data 
necessary  for  guidance  in  connection  with  the  larger 
plant.  The  erection  of  the  latter  is  dependent  upon 

Ihe  satisfactory  settlement  of  the  power-supply  ques- 
tion. In  view  of  the  circumstance  that  it  will  be  some 

time  before  hydro  electric  power  will  be  available  for 
electrolytic  treatment  on  a  profitable  commercial  scale. 
it  has  been  decided  to  proceed  with  the  immediate 

erection  of  an  oil-flotation  plant,  of  an  initial  capacity 
of  about  200  tons  of  ore  per  day.  Such  a  plant  will. 
in  any  case,  be  required  in  the  future  for  the  prepara 
tion  of  the  lower-grade  ores  for  the  electrolytic  treat 
ment.     The  object  of  the  plant  will   be  to  fully  work 

out  the  special  concentration  problems  presented  by 
these  ores,  and  also  to  derive  the  profit  from  the  sale 
of  their  metallic  products  which  is  indicated  by  the 
commercial  conditions  of  the  day. 

During  the  year,  the  Tasmanian  Government  Hydro- 
Electric  Department  has  undertaken  the  carrying  out 
of  a  considerable  amount  of  work  in  connection  with  the 

King  River  Power  Srheme.  and.  in  view  of  the  local 

circumstances,  it  arranged  with  the  Mount  Lyell  .Mining 
&  Railway  Company.  Ltd  ,  to  do  the  work  on  its  be- 

half. Early  in  November  of  1917  work  was  com- 
menced on  a  diversion  cut  in  the  rocky  bank  of  the 

King  River  at  the  dam  site.  This  channel  has  a  length 
of  250  ft..  with  a  bottom  width  of  12  ft.,  and  contained 

approximately  2.000  cubic  yards  of  rock  excavation. 
It  was  completed  early  in  April  last,  and  the  river  flow 
diverted  through  it  by  means  of  a  temporary  log  and 
lath  weir  near  the  inlet,  leaving  the  original  bed  of  the 
river  free  of  access  for  examination.  The  seat  of  wall 

on  each  bank  has  been  stripped  of  scrub  and  debris, 
and  the  solid  rock  exposed  over  the  whole  length  of 

the  wall.  The  results  of  these  operations  have  estab- 
lished the  suitability  of  the  site  for  a  large  curved  wall, 

such  as  is  proposed.  Very  extensive  survey  operations 

have  also  been  carried  out  Two  surs-ey  parties  were 
engaged  during  the  summer  locaing  the  submerged 
areas  at  each  of  the  750,  720.  and  690  contours  The 
total  traverses  run,  with  levels  and  cross  sections, 

equal  61  miles  ;  and  these  give  a  total  shore  line,  at 
the  750  level,  of  70  miles,  wiih  an  area  of  13  square 
miles.  In  addition,  the  contour  survey  of  the  wall 
site  was  extended,  and  a  survey  was  also  made  of  a 

wall  site  in  the  King  gorge  near  the  Dnbbilbarril  rail- 
way station.  Here  a  scheme  can  be  formulated  to 

utilize  the  tail  water  from  the  upper  scheme  with  a 
head  of  at  least  150ft.  A  trial  survey  for  a  3  ft.  6 in. 

gauge  railway  from  the  old  Crotty  smelters  to  the 
wall  site  has  also  been  run,  giving  a  total  length  of  2J 

miles.  Quantities  for  this  woik  are  now  being  pre- 
pared. Preliminary  designs  and  quantities  for  various 

types  of  concrete  dam  walls,  suitable  for  the  proposed 
site  and  for  other  portions  of  the  scheme,  have  been 

prepared  with  the  Mount  Lyell  company's  officers, and  are  in  such  a  state  that  work  can  be  commenced 

without  delay.  During  the  period,  about  seven  miles 
of  the  timbered  portion  of  the  transmission  line  to 
Zeehan,  between  the  Lake  Margaret  power  station  and 
Zeehan.  were  felled  for  a  width  of  66ft..  and  burnt 

off  during  last  summer. 

Mount  Lyell  Mining  &  Railway. — The  report  for 
the  yearended September 30  lastshowsthatshortage  of 
labour  and  reduced  working  hours  continue  to  restrict 
the  output.  At  the  Mount  Lyell  mine  153,281 
tons  was  mined  and  sent  to  the  smelters,  averaging 

0  43%  copper.  1  3oz.  silver,  and  0  8dwt.  gold,  and 
in  addition  3,286  tons  was  sent  to  the  acid  works.  At 
the  North  Lvell  mine  92.368  tons  was  raised,  of  which 

7S.561  tons  averaging  6  77%,  1  67  oz.  silver,  and  0  16 
dwt.  gold  was  sent  to  the  smelters,  and  13,807  tons 

averaging  3  26%,  copper.  0  46oz.  silver,  andOlSdwt. 
gold  was  sent  to  the  flotation  plant  The  flotation 

plant  treated  29.703  tons  of  ore  averaging  2  95%  cop- 
per, of  which  15,639  tons  came  from  the  Lyell  Corn- 

stock.  13.935  tons  from  the  North  Lvell,  and  129  tons 

other  sources,  and  itproduced  7,348  tons  of  concentrate 

averaging  10  5%  copper,  0  91  oz  silver,  and  14  dwt, 
gold.  The  smelters  treated  153.990  tons  of  Mount 
Lvell  ore.  78,999  tons  of  North  Lyell  ore,  6. 589  tons 
of  concentrate,  and  1,369  tons  of  purchased  ore.  The 

output  of  blister  copper  was  5,773  tons,  containing 
5,705  tons  of  copper,  320,344  oz  of  silver,  and  7,042 
oz.  of  gold.     The  cost  of  producing  blister  copper  per 
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ton  of  ore  was  20s.  Id.,  as  compared  with  26s.  6d.  the 
year  before,  and  23s.  6J  two  years  ago  Develop- 

ments bv  mining  and  drilling  have  disclosed  further 
supplies  of  ore.  The  estimate  of  ore  reserves  at  Sep- 

tember 30  was  ;  Mount  Lyell.  2. 02S. 747  tons  averaging 

0'->')  A>  copper.  1  -IS  oz  silver,  and  0  8  dwt.  gold  ;  North 
Lyell,  1.0)6  300  tons  averaging  6%  copper.  133  oz. 
silver,  and  0  1  dwt.  gold  These  figures  are  slightly 
higher  than  those  a  year  ago.  and  they  take  no  ac- 

count of  ore  disclosed  by  recent  diamond  drill  bores. 
The  acid  and  superphosphate  works  at  Yarraville. 
near  Melbourne,  were  operated  on  a  reduced  scale  ow- 

ing to  the  lack  of  demand  for  fertilizers  in  Victoria 
and  the  difficulty  of  m.aking  shipments  to  New  Zea- 

land The  wjrks  at  Freniantle  were  closed  for  a  few 
months  on  account  of  decreased  consumption,  but 
they  are  now  in  operation  again.  The  raising  of  the 
dam  at  l.ake  Margaret  is  being  proceeded  with.  It 
has  already  been  raised  8  ft.,  and  is  to  be  raised  22  ft. 
altogether.  The  catchment  of  I^ke  Peter  has  been 
connected  v;ith  Lake  Margaret  by  a  short  channel,  and 
the  available  water  is  increased  thereby  by  12%.  The 
foundations  for  the  third  steel  pipe  and  connections 
are  ready,  as  also  are  those  for  the  fifth  and  sixth  tur- 

bines and  generators.  The  accounts  show  an  income 
of  .^916  086.  and  a  net  profit  of /217.228.  out  of  which 
^209.49*  was  distributed  as  dividend,  being  at  the 
rate  of  3s   3i.  per  £l  share. 

Knights  Deep. — Thi-.  company  was  formed  in  1895 
to  acquire  property  on  the  dip  of  the  Glencairn  and 
Knights  in  the  middle  e.ast  Rand.  The  control  is  with 
the  Consoli.lated  Gold  Fields.  In  1913  an  amalgama- 

tion was  effected  with  the  Simmer  Deep  The  report 
for  the  year  ended  July  31.  1918.  shows  that  1.140,700 
tons  was  raised  and  sent  to  the  mill  without  sorting, 
and  that  201,495  oz.  of  gold  worth  ;f 842. 442  was  ex- 

tracted. The  working  cost  was  ;f821.423.  and  the 
working  profit  .^21.019.  The  yield  and  cost  per  ton 
were  14s  9d.  and  14s.  4d  respectively  The  cost  per 
ton  was  Is.  Id.  higher  than  the  year  before,  and  the 
working  profit  /72. 195  less.  The  ore  reserve  is  calcu- 

lated at  1.671,000  tons  averaging  4  43  dwt.  Large 
blocks  of  ground  have  been  eliminated  from  the  esti- 

mate owing  to  the  margin  of  profit  having  disappeared 
with  the  increase  of  co-it.  Caving  has  alsa  prevented 
some  of  the  developed  ore  from  being  mined. 
Simmer  &  Jack. — This  company  belongs  to  the 

Consolidated  Gold  Fields  group,  and  was  formed  in 
1887  to  acquire  property  on  the  outcrop  to  the  east  of 
the  central  Kand.  The  mine  has  always  been  one  of 
comparatively  low  grade.  The  report  for  the  year 
ended  June  30.  1918.  shows  that  721,897  tons  of  ore 
was  raised  and,  after  sorting,  685,400  tons  was  sent  to 
the  stamps.  The  output  of  gold  by  amalgamation  and 
cyaniding  was  worth  ̂ 791.8 '2,  or  23s  Id.  per  ton, 
and  the  working  cost  was  /596.5SS  or  17s,  5d.  per  ton. 
leaving  a  working  profit  of  ;f  195.303.  or5s.8d.  per  ton. 
Taxes,  phthisis  contribution,  etc..  absorbed  /39.662. 
and  £112.500  was  distributed  as  dividend,  being  at 
the  rate  of  3J%.  The  ore  reserve  is  estimated  at 
1.53S.000  tons  averaging  5  67  dwt.  per  ton.  and 
211.000  tons  of  partly  developed  ore  have  an  indicated 
content  of  4  9iiiwt.  Tliere  is  much  ore  that  can  be 
reclaimed  from  the  upper  levels.  Little  ground  re- 

mains to  be  developed  During  the  year  under  re 
view.  Jickhimmers  hive  b.-en  extensively  employed, 
to  make  up  for  the  deficiency  in  native  labour  supply. 

Sub  Nigel. — This  company  was  formed  in  1895  to 
acquire  property  on  the  dip  of  the  .N  igel  gold  mine  in  the 
Heidelberg  district,  on  the  southern  side  of  the  Far 
East  Rand  basin.  In  1909  the  adjoining  property  of 
the  Nigel  Deep  was  absorbed.     The  control  is  with 

the  Consolidated  Gold  Fields.  The  report  for  the 
year  ended  June  30  last  shows  that  193.294  tons  was 
mined,  ol  which  45.588  tons  was  s'laft  and  develop- 

ment wa^te.  After  the  removal  of  a  further  20%  of 
waste  at  the  sorting  station,  115.780  tons  of  ore  was 
sent  to  the  mill.  The  yield  by  amalgamation  and 
cyaniding  was  68,115oz.  worth  £284.001,  being  11  76 
dwt.  or  49s.  per  ton  milled.  The  working  cost  was 
;£l92,23l,  or  il^i.  2d.  per  ton,  leaving  a  working  profit 
of  £91,769.  or  15s.  lOd.  per  ton.  Taxes,  etc..  absorb- 

ed /■18.832,  and  £77.291  was  distributed  as  dividend. 
The  yield  per  ton  was  5s.  h.gher  than  during  the  pre- 

vious year.  During- the  year  43.420  shares  were  is- 
sued in  payment  for  additional  property,  and  300.000 

shares  were  issued  at  par  for  cash  to  provide  for  a 
new  vertical  shaft  and  extensive  development.  Prop- 

erty on  the  dip  in  the  Grootfontein  has  also  been  ac- 
quired, but  the  payment  in  shares  is  not  to  be  made 

until  1921.  During  the  year  under  review  ;£53.473 
has  been  spent  on  capital  account,  mostly  in  connec- 

tion with  the  new  shaft,  but  also  on  metallurgical 
plant.  The  reserve  is  estimated  at  387,000  tons  aver- 

aging 10'3dwt. Wilbank  Colliery. — This  company  was  formed  in 
1896  to  acquire  coal  deposits  in  the  Middelburg  dis- 

trict of  the  Transvaal,  about  90  miles  east  of  Johan- 

nesburg. The  control  used  to  be  with  Neumann's, 
and  passed  to  the  Central  Mining  &  Investment  Cor- 

poration in  July,  1917.  The  sale  of  coal  commenced 
in  1898,  and  increased  gradually  until  1909,  since  when 
the  yearly  output  has  been  fairly  regular.  The  report 
for  the  year  ended  August  31,  1918,  shows  that  at  the 
Witbank  mine  513,658  tons  was  raised,  and  at  the 
Uitspan  394,030  tons,  making  a  total  of  907,738  tons. 
Of  the  total,  117.614  tons  was  fine  and  dust,  which 
went  to  the  dumps.  The  accounts  show  a  net  profit 
of  £90  234,  out  of  which  £57,750  has  been  distributed 
as  dividend,  being  at  the  rate  of  27J%. 

Clydesdale  (  Transvaal)  Collieries. — This  company 
is  a  subsidiary  of  the  South  .-African  &  General  Invest- 

ment &  Trust  Co..  and  was  formed  in  1895  under 
Transvaal  laws  to  acquire  the  north-western  corner  of 
Daggafontein  farm  in  the  Far  East  Rand.  The  north- 

ern half  of  the  property  was  leased,  and  afterwards 
sold,  to  the  Cassel  Colliery  Co.  In  1904  the  property 
of  the  Pioneer  Coal  Syndicate,  in  the  Heilbon  dis- 

trict. Orange  Free  Slate,  was  purchased,  and  in  1914 
the  coal  riglits  of  a  portion  of  the  Blaauwkrants  farm 
in  the  Middelburg  district  of  the  Transvaal  were 
acquired.  The  colliery  on  Daggafontein  was  exhaust- 

ed in  1916.  The  report  for  the  year  ended  June  30. 
1918.  shows  that  at  the  Coalbrook  mine  at  Heilbron 
the  output  svas  203,990  tons,  and  at  the  Clydesdale 
colliery  in  the  Middelburg  district  206.630  tons.  The 
net  profit  for  the  year  w;is  £26,976.  out  of  which 
£l3,875  has  been  distributed  as  dividend,  being  at  the 
rate  of  7A%.  The  gold-miiiing  rights  of  the  original 
Daggafontein  property  are  being  amalgamated  with 
those  of  the  Cassel  Co.,  anl  a  company  is  to  be  formed 
to  work  them,  financed  bv  Sir  Abe  Bailey. 

East  Rand  Gold,  Coal.  &  Estate. — This  company 
was  formed  in  1895  to  acquire  the  freehold  farm 

V'ischkuil  in  the  Far  East  Raid.  Bore-holes  put  down 
in  1S96  indicated  the  exi^tmce  of  a  gold  bear. ng  reef, 
but  no  shaft-sinking  has  been  done.  A  colliery  is  be- 

ing worked,  which  yielded  distributable  profits  from 
1910  to  1914.  The  coal  is.  liowever,  of  low  grade,  and 
the  demand  is  not  equal  to  the  allotment  The  report 
for  the  year  ended  June  30.  1918,  shows  that  95.123 
tons  was  raised  and  sold  The  allotment  fixed  by  the 
Transvaal  Coal  Owners  .Association  was  120.000  tons. 
The  net  profit  for  the  year  was  £1,732. 
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THE  NICER  COMPANY ^ 

LIMITED 

TIN    MINING 
INDUSTRY 

The  Company  has  a  fully- 

equipped  Mining  Deparl- 
ment  and  is  prepared  to 

provide  staff  for  Mining 
properties,  undertake 

Assays,   etc. 

'^g=r^i^^^^^^ 

REGULAR    Service    of     First-Cl
ass 

Steamers  between  Burutu  (Forcados) 

and    Baro    (Kano    Railway    Termi- 
nus), calling  at  the  following  intermediate 

Ports  :   Assay,  Aboh,  Onitsha.  IdaVi.  and Lokoja. 

Passengers  and  Cargo  Services  connect  with  both 
outward  and  homeward  Steamers  at  Forcados. 

Passengers  for  Northern  Nigeria  and  the  Tin 

Fields  trave!  by  "  The  River  Route,"  thus  avoid- 
ing transhipment  and  ensuring  comfort,  prompti- tude and  economy. 

LOWEST  POSSIBLE  THROUGH    RATES    QUOTED 

ON  TIN    ORE    FROM    MINING    PROPERTIES    TO 

LIVERPOOL    WAREHOUSE. 

Terms  and  Condition}  for  Transport  of 

Passengers    and   Cargo    on  application. 

The   Niger   Company,  Ltd. 
Surrey     House,    Victoria    Embankment,    W.C. 

Cable  Address  :  "  Nigretia.  London." 

The  Niger   Company,  Ltd.,  Burutu  (Forcadoi), 

Nigeria,  West  Africa. 

Cable  Address  :  "  Nieretia,  Bunitu."
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CHAMPION   REEF  GOLD  MINING  CO.  OF  INDIA,   LTD. 
Directors  ■  John  Tavlor  (Chairman),  Lord   Kibblesdale  iVice-Chairntan),  Lord  Glenconner,   St  John  F.  F. 

Horner  Sir  J   D   Ree''^.  Edgar  Tavlor.    AJafiageri  :  John  Tavlor  &  Sons.     Secretary  :  F.  H.  \Ni\Uams.     Office: 
e.pueenStreetPlace,  London.E.C  4.     Formed  l»S9      Capital:  /260. 000  in  shares  of  2s.  6d.  each. 

Business  :  Operates  a  gold  mine  in  the  Kolar  District,  Mysore  State.  South  India. 

Mr.  Edgar  Taylor  then  gave  particulars  of  the  min- 
ing operations.  He  said  that  during  the  year  9.079  ft. 

of  underground  development  work  had  been  accom- 

The  adjourned  thirtieth  ordinary  general  meeting  of 
the  Champion  Reef  Gold  Mining  Company  of  India. 
Ltd.,  was  held  on  January  15  at  the  Cannon  Street 
Hotel.  London.  EC.  Mr.  John  Taylor  (Chairman  of 
•he  company)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  re- 
port and  accounts  for  the  year  ended  September  30. 

191S.  said  that  the  meeting  had  been  adjourned  from 
December  because  the  accounts  had  not  been  received 
from  India  in  time  for  the  meeting  to  be  held  at  the 
ordinary  time.  The  total  production  of  gold  for  the 
12  months  amounted  to  94,238  oz.  Of  this  total, 
76.836 oz.  came  from  138.030  tons  of  rock  crushed  in 
the  mill  and  17,403  oz.  from  the  cyanide  works,  where 
205.320  tons  of  tailing  was  treated.  This  latter  quan- 

tity included  67.290  tons  of  accumulated  sand  and 
slime,  as  well  as  the  whole  of  the  tailing  from  the  ore 
milled  The  tube-mill  and  classification  plant  ran 
satisfactorily  throughout  the  year,  and  a  more  finely 
ground  product  was  obtained,  resulting  in  an  improved 
extraction.  Compared  with  the  previous  twelve 
months,  the  average  value  of  the  ore  milled  was  over 
lO.J  grains  lower,  but  the  net  yield  was  only  7  grains 
lower,  showing  an  improvement  in  the  extraction  of 
over  3J  grains  to  the  ton.  The  revenue  derived  from 
the  safe  of  gold  amounted  to  /399.505  and  from  in 
terest.  rents,  and  other  receipts  /7.755  Royalty  to 
tlie  Mysore  Government  amounted  to  £21.848.  and 
tlie  costs  totalled  /285.450.  In  the  previous  year  the 
costs  amounted  to  £267,136,  and  an  increase  was  thus 
shown  of  /IS. 314.  notwithstanding  the  lesser  quantity 
of  rock  milled  of  11.582  tons.  The  rise  in  cost  was  at- 

tributable in  a  very  large  measure  to  adverse  conditions 
arising  out  of  the  war.  The  balance  of  the  income 
and  expenditure  account  was  /99.952,  representing  the 
profit  for  the  year  under  consideration.  With  the  ad- 

dition of  the  balance  brought  forward  and  the  dividend 
on  the  Kolar  Mines  power  station,  a  total  of  /105,S77 
was  shown  at  the  credit  of  profit  and  loss  account. 
This  was  disposed  of  as  follows:  Income  tax,  /25,289: 
depreciation,  ̂ 6,000:  prospecting  department,  ,f  748  ; 
interim  dividend  of  4d.  per  share  and  the  percentage 
thereon,  paid  in  July  last,  /35,360.  It  was  now  pro- 

posed to  pay  a  balance  dividend  of  like  amount,  leav- 
ing ^3.812  to  be  carried  forward.  The  total  amount 

distributed  for  the  year  would  then  be  /69.333.  equal 
to  8d.  per  share,  or  263%.  This  was  of  course,  not 
to  be  compared  with  the  best  records  of  the  company, 
but  was  distinctly  better  than  the  results  of  the  leanest 
years  some  ten  years  ago.  The  mine  was  not  yet 
showing  the  improvement  which  they  so  much  wished  to 
see,  but,  in  view  of  recent  developments,  the  fact  that 
their  ore  reserves  had  not  diminished  by  more  than 
15.306  tons,  and  amounted  to  335.949  tons,  might  be 
looked  upon  as  very  satisfactory.  With  regard  to  the 
immediate  future,  the  returns  for  the  first  three  months 

of  the  company's  financial  year  amounted  to  20,970 
oz.,  a  decrease  of  2.6l7oz.  as  compared  with  the  cor 
responding  months  of  the  previous  year,  and  the  pres 
ent  aspect  of  the  developments  pointed  to  a  continu- 

ance of  the  lower  scale  of  returns  until  the  mine  took 
a  more  favourable  turn. 

Lord  Glenconner  seconded  the  resolution 

plished.  This  included  913  ft.  of  sinking  at  Garland's, 
Glen,  and  Carmichael's  shafts.  Carmichael's  shaft. 
the  deepest  point,  had  now  reached  the  59th  level, 
which  was  just  about  5,500  ft.  vertically  below  sur- 

face. The  cross-cut  west  from  the  shaft  had  inter- 
sected reef  1 J  ft.  wide,  assaying  6dwt.  per  ton,  and 

the  level  south  had  been  started  and  driven  a  few  feet 
on  this.  The  55th  level  south  was  continued  in  ex- 

ploration of  the  new  ore  body  mentioned  last  year  as 

lying  about  midway  between  Carmichael's  and  Glen shafts.  Ore  was  discovered  here  during  the  year,  and 
a  length  of  150  ft,  was  opened  up  on  reef  2J  ft.  wide, 
assaying  14dwt.  The  53rd  level  south  from  Car- 

michael's was  also  continued,  and  the  same  ore-body 
was  driven  through  a  distance  of  158  ft.,  averaging  at 
this  level  L^ft.,  assaying  lo.^.7dwt.  FromtheSlst 
level,  where  it  was  first  discovered,  down  to  the 55th, 
a  depth  of  about  400  ft.,  the  superintendent  remarked 
that  this  shoot  made  a  very  useful  addition  to  the  ore 
reserves.  I'nfortunately,  below  this  for  the  last  400 
ft.  of  sinking  in  this  section  no  profitable  ore  ground 
had  been  developed  at  the  57th  and  59th  levels,  so  far 
as  explored,  only  low-grade  having  been  found.  At 
Glen  shaft,  at  the  time  of  the  last  annual  meeting, 
another  good  shoot  of  ore  had  been  explored  down  to 
the  54th  level  This  had  averaged  about  250  ft.  in 
length.  The  55th  level  was  started  during  the  past 
year,  and  was  advanced  353  ft.  in  ore.  At  this  new 
level  there  had  been  some  signs  of  deterioration  in 
value,  the  cross-course  having  disturbed  the  lode  and 
for  a  considerable  distance  rendered  the  drivage  un- 

productive. Beneath  this  point  some  improvement 
had  occurred,  as  in  a  winze  below  the  55th  level  quartz 
had  been  discovered  of  a  value  of  2  oz.  over  a  width 
of  3  ft.,  and  at  the  56th  level  north  the  shoot  appeared 
to  have  been  entered,  as  the  lode  had  a  width  of  1  ft., 

assaying  1  oz  per  ton.  In  Garland's  section,  on  the 
new  ore  body  dipping  in  from  the  south,  although  the 
lode  had  regularly  carried  a  good  width  of  quartz  it 
had  as  yet  proved  of  too  low  a  grade  to  be  brought  in- 

to the  reserves,  and  further  exploration  here  would  be 
looked  to  with  great  interest  The  53rd  level  south 
from  Glen  shaft  was  being  driven  under  these  work- 

ings. Here  they  had  reef  3.^  ft.  wide  assaying  4  dwt. 
and  it  was  obvious  that  any  further  improvement  here 
would  have  a  most  important  bearing  on  the  future  of 
the  mine.  The  ore  reserves  showed  a  decrease  of 
15.306  tons,  and  were  estimated  to  amount  to  some 
336,000  tons.  .\i  the  mill,  a  good  rate  of  extraction 
—namely.  97  6?o  of  the  assay-value  of  the  ore — was 
obtained  by  the  combined  milling,  tube-milling,  classi- 

fication and  cyanide  processes.  In  the  engineering 
department  one  o'  the  new  and  powerful  underground 
hoists  had  been  put  into  commission.  The  programme 
of  work  to  be  carried  out  dvinng  the  current  year  was 
a  vigorous  one.  and  resulting  from  it  they  would  hope 
to  see  the  development  of  payable  shoots  of  ore  both 
in  depth  and  by  the  lateral  extension  of  the  deeper 
levels,  particularly  in  the  souihern  part  of  the  mine. 

The  motion  was  carried  unanimously. 

30 
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RHODESIA   EXPLORATION   COMPANY,  LIMITED. 
Directors:  H.  G.   Latilla  {Chairman).  G    R.    Bonnard,  W.   \V.  Clarke,  R.  De  La   Bere.  Sir   Harry  Foster. 
F.  H.  Hamilton,  R.  Sewell.    Secretary  :  W.  M   Campbell.    Office  :  Finsbury  Pavement  House,  London,  E  C.2. 
Formed  in   1917  as  a  reconstruction   of  tlie   Amalgamated   Properties  of   Rhodesia,  Ltd.     Capital  issued  : 

^415. 452.  6s..  in  shares  of  3s.  each. 

Business:  The  finance  and  development  of  mines  and  land  in  Rhodesia,  the  Transvaal,  and  Bechuanaland. 
tion  he  referred  to,  but  he  need  not  tell  them  that  it The  adjourned  first  ordinary  general  meeting  of  the 

Rhodesia  Exploration  Company,  Ltd.,  was  held  on 
January  28  at  River  Plate  House.  Finsbury  Circus, 
London,  EC,  Mr.  H.  G.  Latilla  (Chairman  of  the 
companv)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts,  reviewed  the  position  of  the  company. 
He  said  that  as  regards  their  assets,  they  owned  over 
1,100.000  acres  in  Rhodesia.  The  land,  of  course, 
varied  in  value,  but,  generally  speaking,  it  had  been 
well  selected,  and  was  in  some  of  the  best  districts. 
He  was  not  going  to  prophesy  what  the  conditions  in 
Rhodesia  would  be  after  peace.  It  was,  however, 
pretty  safe  to  prophesy  that  they  would  be  a  good  deal 
belter  than  ihey  were  during  the  war.  The  men  who 
had  been  fighting  were  returning.  There  was  already 
a  tendency  for  land  values  to  improve,  and  ihey  had 
received  during  the  last  few  months  almost  as  many 
offers,  firm  and  tentative,  as  they  previously  did  in  the 
same  number  of  years.  Their  mining  interests  in- 

cluded a  lawsuit  against  the  Globe  and  Phoenix  Com- 
pany. They  were  instructed  by  the  shareholders  to 

carry  the  appeal  to  the  House  of  Lords,  and  they  had 
done  so  to  the  beat  of  their  ability  The  case  was  e.>:- 
pected  to  be  heard  within  a  few  days,  and  he  would 
only  tell  them  that  they  would  not  believe  they  had 
lost  It  until  an  adverse  decision  was  actually  given. 

They  had  important  interests  in  the  Far  East  Rand, 
at  Maraisjrift.  A  rough  sketch  map  had  been  issued 
with  the  report  showing  the  position  of  this  property 
relatively  to  others  in  the  same  district.  It  had  been 
compileti  from  the  best  data  available,  but  they  did 
not  take  responsibility  for  itsextct  accuracy,  especially 
for  the  lines  which  indicated  the  course  of  the  Van 
Ryn  and  Nigel  reefs.  That  could  not  well  be  mapped 
out  exactly,  but  they  had  taken  it  from  existing  maps, 
and  they  believed  it  to  be  as  nearly  correct  as  possible 
on  the  available  evidence  to  date.  He  would  advise 
shareholders  to  keep  these  maps,  because  they  were 
likely  to  find  them  of  great  interest  during  the  next 
twelve  months.  The  Far  East  Kand  was  today  the 
most  interesting  goldfield  in  the  world.  Two  or  three 
years  ago  it  was  only  believed  in  by  a  handful  of  en- 

thusiasts;  to-day  nearly  every  one  of  the  great  South 
African  houses  held  interests  in  it.  During  the  last 
few  weeks  fresh  evidence  of  its  value  had  been  forth- 

coming. He  did  not  want  to  excite  anyone's  optimism 
unduly,  but  there  were  two  points  to  be  kept  in  mind. 
One  was  that  in  Maraisdrift  there  was  an  element  of 
practically  assured  value,  as  well  as  an  element  of 
speculation.  They  would  see  by  the  map  that  they 
were  almost  next  door  to  the  Sub-Nigel  property. 
They  could  take  it  as  nearly  certain  as  anything  of  this 
kind  could  be  that  the  reef  which  the  Sub-Nigel  was 
working — whatever  its  name  might  be — underlay  a 
great  part  of  Maraisdrift  That  was  the  element  of 
certainly.  Then  it  was  believed  that  the  Van  Ryn 
reef,  which  was  enormously  valuable,  also  ran  through 
Maraisdrift.  He  would  not  go  into  the  details  of  the 
evidence  of  this,  but  he  would  say  that  it  was  growing 
greater  every  day.     That  was  the  element  of  specula- 

opened  up  very  great  possibilities.  The  other  point 
he  wanted  them  to  keep  in  mind  was  this  :  whenever 
they  heard  the  Far  East  Rand  spoken  about  they  would 
reahze  that  this  company  occupied  a  most  important 
position,  practically  in  the  middle  of  it.  As  they  knew, 
others  held  a  one-third  interest  in  Maraisdrift.  Nego- 

tiations had  been  going  on  for  a  long  time  past  with 
regard  to  that.  He  was  glad  to  say  they  were  now 
completed.  The  result  was  that  they  were  assured  of 
the  entire  co-operation  of  the  owners  of  that  interest. 
The  same  remark  applied  to  the  neighbouring  block, 
Klippooitje,  owned  by  the  H.  E.  Proprietary  Com- 

pany. This  was  important  lor  many  reasons,  particu- 
larly because  Klippoortje  was  situated  in  the  immediate 

dip  of  Tulip  Vale,  where  exploratory  workings  had 
recently  given  very  encouraging  results. 

Eighteen  months  ago,  when  the  Court  of  Appeal 
gave  judgment  against  them  in  the  Globe  and  Phoenix 
action,  they  had  to  find  over  /SO, 000  to  satisfy  the 
costs  of  the  other  side,  and  cenain  other  debts  of  the 
old  company  which  the  Globe  and  Phoenix  had  paid  off. 
They  applied  for  a  stay  of  execution,  but  could  not 
obtain  it.  That  money  had  to  be  found,  and  found 
promptly,  otherwise  every  one  of  their  interests  would 
have  been  sacrificed.  He  succeeded  in  obtaining  the 
money,  but,  of  course,  one  of  the  terms  of  obtaining 
it  was  that  the  company  should  be  reconstructed. 

The  terms  were  agreed  ;  thousands  of  shareho'ders 
joined  the  scheme  and  gave  definite  instructions  to 
prosecute  the  Globe  and  Phoenix  appeal  to  the  House 
of  Lords  The  board  applied  to  the  Treasury  Com- 

mittee for  permission  to  make  the  new  issue  of  shares, 
and  they  pointed  out  that  the  application  was  urgent. 
For  eleven  weeks  they  could  obtain  no  definite  reply 
whatever.  They  made  the  issue,  not  because  they 
desired  to  defy  the  Committee,  but  because  they  had 
no  option  in  the  matter.  The  only  alternative  was 
that  they  should  sacrifice  the  whole  of  the  property 
and  undertaking,  and  that,  in  duty  to  shareholders, 
they  could  not  do.  They  did  not  doubt,  however, 
that  they  would  eventually  obtain  permission  for  the 
issue.  They  were  not  proposing  to  send  a  penny  of 
money  out  of  the  country.  The  money  was  impera- 

tively needed  to  pay  their  liabilities.  Nevertheless, 
the  Treasury  Committee  continued  to  refuse  permis- 

sion to  this  end,  and  had  twice  refused  it  since.  One 
seldom  got  much  satisfaction  from  an  argument  with 
officials,  but  he  wanted  to  say  one  thing  very  emphati- 

cally. The  Treasury  Committee  was  a  temporary  and 

apparently  uncontrolled  administrative  bodv.  Its  de- cision in  this  case  meant,  in  effect,  that  12,000  British 

shareholders  were  to  be  deprived  of  their  right  of  ap- 
peal to  the  highest  legal  tribunal  against  what  they 

believed  to  be  an  injustice.  The  board  made  the  issue, 
but  the  effect  of  that  refusal  was  that  they  could  not  ob- 

tain a  settlement  for  the  shares  on  the  Stock  Exchange 
Mr.  G  R.  Bonnard  seconded  the  motion,  and  after 

Mr.  F.  H.  Hamilton  had  given  further  particulars  of 
the  Maraisdrift  property,  the  motion  was  put  to  the 
meeting  and  carried  unanimously. 
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NEW   MODDERFONTEIN   GOLD   MINING  CO.,  LTD. 
Directors:  Sir  E.  A.  Wallers  {Chan-wan).  H.  C.  Boyd,  J.  G  Currey,  C.  S.  Goldman,  S.  C.  Black.  Major 
R.  VV,  Ffennell.  W.  T.  Graham.  Secretaries  :  Kand  Mines,  Limited.  Head  Office :  Corner  House,  Johan- 

nesburg.    LonrfoKO.;$?ce;  London  Wall  Buildings,  E.G. 2.     Formed  \&8S.     Capital.   /I, -100, 000  in  shares  of 

/4  each. Business  :  Operates  a  gold  mine  in  the  Far  East  Kand. 
tive  lines.     As  bearing  upon  this  latter  feature,   vcu The  twenty-first  ordinary  general  meeting  of  share- 

holders of  the  New  Modderlontein  Gold  Mining  Co  , 
Ltd  .  was  held  in  Johannesburg  on  December  19,  1918, 
Sir  Evelyn  Wallets,  K.B.E.,  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  June  30,  1918,  said  : 
You  will  have  observed  that,  notwithstanding  the 
many  disabilities  of  the  times,  marked  proj;ress  all 
round  is  shown,  and  shareholders  are  to  be  congratu- 

lated upon  the  results  obtained.  The  year's  working 
operations  resulted  in  a  profit  of  ;f  833.264  from  684. 100 
tons  milled,  these  figures  showing  increases  of  /48,247 
and  27.400  tons  over  the  corresponding  results  for  the 
previous  year.  The  profit  averaged  24s  -fd.  per  ton 
milled,  the  yield  being  45s.  7d.  and  working  costs 
21s  3d  After  delays,  over  which  we  had  no  control, 
tlie  new  reduction  plant  was  completed  in  April  of 
1918,  but  as  the  drums  for  the  new  winder  at  the  Cir- 

cular Shalt  had  not  then  arrived,  it  was  decided  to 
commence  milling  operations  on  as  large  a  scale  as 
pos  ibie  with  the  limited  hoisting  appliances  which 
had  up  to  that  time  served  for  ihe  development  of  the 
Circular  Shaft  Seciion  o(  the  mine.  In  this  way  it 
was  possible  during  the  last  three  months  of  the  finan- 

cial year  to  add  appreciably  to  the  profits  and  at  the 
same  time  to  condition  and  test  the  efficiency  of  the 
new  rediiciion  plant.  Looking  at  the  figures  for  1916 

and  comparing  them  with  last  year's,  it  will  be  seen 
that  the  yield  has  increased  by  4s  9d.  and  working 
costs  by  4s  per  ton  as  at  June  30  last  The  ii  crease 
in  costs  calls  for  no  particular  remark,  being  common 
to  all  mines  on  these  fields  during  the  war  period. 
Tiie  yield,  however,  was  again  higher  than  could  be 
expected  from  the  average  vame  of  our  ore  reserves. 
There  are  two  reasons  for  this :  the  first  is  that  on  ac- 

count of  the  consiantly  increasing  working  costs — 
caused  mainly  by  prevailing  conditions — it  was  con- 

sidered expedient  as  well  as  legitimate,  in  view  of  ihe 
very  strong  ore  reserve  position,  to  continue  the  prac- 

tice adopted  last  year  of  taking  ore  from  the  mine  of 
somewhat  higher  value  than  the  average  value  of  the 
ore  reserves,  thereby  counteracting  the  adverse  cir- 

cumstances and  maint<iiiing  the  level  of  profits:  the 
second  reason  for  the  high  yield  is  that — as  was  the 
case  last  year  and  the  year  before — the  actual  working 
results,  particularly  in  the  richest  section  of  the  mine, 
gave  values  considerably  in  excess  of  the  block  values 
as  they  appear  in  the  ore  reserve  estimates.  It  may 
be  noted  that  the  second  reason  had  a  greater  infiuence 
on  Ihe  yield  than  the  first,  and  it  should  be  borne  in 
mind  also  that  shortage  of  native  labour  naturally 
necessitated  a  greater  concentration  of  the  force  avail- 

able than  would  otherwise  have  been  the  case.  With 
an  adequate  supply  the  labour  available  would,  of 
course,  be  more  widely  distributed  in  the  mine,  and 
mining  operations  would  be  conducted  more  in  accord 
with  the  average  value  of  the  ore  reserves.  At  all 
events  it  will  be  clear  to  you  not  only  that  we  are  in 
an  enviable  position  in  beinu  able  to  combat  disabilities 
by  raising  our  grade  at  will,  without  straining  our 
position  in  the  least,  but  also  that  our  ore  reserve  esti- 

mates have  continued  to  be  framed  on  very  conserva- 

will  have  noticed  that  the  average  grade  of  the  ore 
developed  during  the  year  under  review  was  lower 
than  the  grade  mined,  due  mainly  to  the  fact  that 
practically  no  development  was  done  in  our  richest 
areas;  nevertheless  it  was  possible  to  show  a  slight 
improvement  in  the  average  value  of  the  ore  reserves 
at  the  annual  revision  of  the  position  at  June  30  last 
This  requires  a  little  explanation,  that  is,  thai  although 
the  rather  abnormal  richness  of  certain  large  blocks 
of  grounds,  particularly  between  the  8ih  and  10  levels 
east  of  No.  12  Shaft,  has  compelled  our  officials  to  be 
very  cautious  in  their  estimates,  this  section  of  the 
mine  in  particular  has  continued  to  yield  ore  of  a  value 
cons  deiably  above  our  legitimate  e.\pectations.  We 
need  not.  however,  complain  about  that. 

A  comparison  with  the  previous  year's  figures  will 
show  that  the  development  footage  accomplished  has 
fallen  very  considerably,  being  27.117  ft.  in  1917  and 
13,661  ft.  in  1918.  On  the  lace  of  it  this  appears  to 
be  a  very  serious  decrease,  and  I  will  anti' ipate  in- 

quiry on  this  point  by  recalling  the  fact  that  in  the 
previous  year  we  took  advantage  of  the  then  abundant 
supply  of  native  labour  to  push  development  opera- 

tions for  the  first  six  months  of  the  year  very  energeti- 
cally, particulaily  in  the  Circular  Shaft  Section,  with 

the  consequence  that  the  development  footage  for  that 
year  was  in  reality  abnormally  high.  The  develop- 

ment footage  for  the  year  under  review  is  little,  if  any- 
thing, below  the  footage  required  lo  maintain  our  ore 

rtseive  position.  In  fact,  as  you  will  see  from  there- 
ports  before  you,  the  tonnage  of  pa\able  ore  develop- 

ed during  the  last  year  amounted  to  823,500  tons, 
while  the  tonnage  mined  from  the  ore  reserves  amount- 

ed to  658.723  tons.  Our  position  therefore  was  more 

than  maintained  on  that  year's  work  ;  and  even  on 
the  basis  of  crushing,  say,  100,000  tons  a  month, 
which  our  plants  are  now  capable  of  doing  and  the 
mine  capable  of  producing,  the  mine  is  in  such  a  con- 

dition that  it  would  not  require  a  \ery  much  larger 
development  footage  than  that  accomplished  last  year 
to  replace  all  the  ore  taken  from  reserves.  The  point 
to  bear  in  mind  in  this  respect  is  that,  given  ihe  neces- 

sary native  labour,  it  is  possible  in  our  mine,  by  con- 
centrating upon  development  work  for  even  so  short 

a  period  as,  say.  six  months,  to  bring  about  the  addi- 
tion of  very  large  tonnages  to  the  reserves.  Labour, 

as  I  have  indicated,  is  the  essential  factor.  Given  a 
reasonably  adequate  supply  there  is  not  the  slightest 
doubt  that  we  can  maintain  our  position  with  ease, 
and  vie^^ing  oui  situation  generally.  I  can  only  repeat 
the  opinion  1  expressed  last  year,  that  we  are  indeed 
fortunate  in  possessing  an  extremely  sound  develop- 

ment and  ore  reserve  position. 
The  ore  reserve  as  at  June  30,  1918,  consisted  of 

9,0C0  000  tons  of  a  value  of  8  6  dwt.  per  per.  This 
reserve  can  be  seen  from  a  reference  to  the  map  ac- 

companying the  annual  report  to  be  fully  developed 
and  conveniently  situated  to  either  of  the  reduct.on 
plants,  the  underground  arrangements  being  very 
elastic.  The  following  informal  ion  relating  to  the 
claim  property  as  at  June  30  last  may  be  of  interest  to 
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you.  The  total  claim  area  of  the  property  is  1,301 
claims,  of  which  the  barren  area  north  of  the  outcrop 
amounts  to  35j  claims  and  the  wo  ked  out  area  ai  June 
JO  amounted  to  241  claims,  leaving  approximaiely 
1.024  claims.  Of  this  balance  appro.ximatelv  289 

claims  are  represented  by  the  ore  reserve.  The  ac- 
cumulated unpayable  area  developed  to  dale  covers 

96  claims,  while  the  undeveloped  area  stands  at  ap- 

proximately 639  claims  It  is  mterestmg  and  gratify- 
ing to  note  that  the  area  equivalent  to  the  ore  reserve  is 

greater  than  the  total  area  worked  out  since  the  com- 
mencement of  operations  in  1895. 

Turning  now  to  the  financial  results  for  the  year, 
ihe  working  profit.  /S33,264.  after  adding  ihe  income 
from  interest,  exchange,  freehold  and  sundry  revenue, 
and  deducting  amounts  expended  under  the  headings 

of  Miners'  Phthisis  Compensation  Fund  and  various 
donations,  was  increased  to  /850.S78.  .-Vdding  to  this 
the  unappropriated  balance  from  the  preceding  year, 

namely.  ;f  354.906.  and  a  small  sum  representing  for- 

feited dividends,  the  funds  at  the  company's  disposal 
totalled  /1. 205, 965.  This  was  dealt  with  as  follows' 
Two  dividends  ot  15s.  and  17s.  6d  per  ;^4  share  ab- 

sorbed £'568,750  ;  taxes,  including  adjusimenis  for  the 
preceding  year,  amounted  to  ;^110,706,  and  the  net 
sum  expended  on  capital  account,  after  deducting 
/62,538  received  under  the  Bewaarplaats  Moneys 
Application  Act.  was  /219,765  The  unappropriated 
balance  carried  forward  at  ;f306.74 1  consisted  ol  stores 

and  materials  valued  at  ,fl54.297,  cash  £72,667 — of 
which  £19.000  is  invested  in  British  War  Loans — and 

certain  oiher  items  scheduled  in  the  directors'  report. 
The  large  sum  expended  on  capital  account  was  on 
account  of  the  new  reduction  plant,  underground 
equipment,  a  new  native  compound  near  the  circular 

shaft,  and  additi*  nal  quarters  for  married  employees. 
The  new  reduction  plant,  which  consists  of  56 

Nissen  stamps.  8  tube  mills,  and  every  requirement  to 

deal  with  some  45,000  tons  a  month,  has.  as  I  inform- 

ed you  a  year  ago.  cost  a  great  deal  more  than  origin- 
ally estimated  owing  to  circumstances  beyond  our 

control.  While  this  fact  is.  of  course,  a  matter  for 

regret,  yet  the  plant  is  paid  for  or  provided  for.  and 
I  feel  sure  that  shareholders  must  view  their  situation 

to  day  with  no  small  amount  of  satisfaction.  Several 

years  ot  very  valuable  time  have  been  gained  by  fol- 
lowing a  bold  policy,  and  we  now  possess  reduction 

plants  capab  e  of  dealing  with  100.000  tons  of  ore  per 
month,  which  quantity  the  mine  is  fully  equipped  to 
supply  so  long  as  sufficient  naiiie  labour  is  available. 

Since  the  close  of  the  financial  year,  results  have 

been  achieved  above  anyihmt;  hitherto  shown  in  the 
past.  By  the  end  of  September  the  erection  of  the 
new  circular  shaft  winder  had  been  completed,  the 

change  over  took  place  in  the  first  fortnight  of  Octo- 
ber, and  since  that  date  the  machine  has  been  in  opera- 

tion and  the  whole  equipment  has  given  every  satis- 
faction. For  the  first  five  months  of  the  current  year 

the  tonnage  milled  averaged  72  600  tons  a  month, 

and  the  profit  /90.285  or  245.  10  5d.  per  ton  milled. 

Working  costs  at  20s  3  7d.  are  about  Is.  pi-r  ton  low- 
er than  for  the  past  financial  year,  and  will  no  doubt 

show  a  substantial  further  decrease  as  the  tonnage  out- 

put increases  and  general  conditions  become  more  nor- 
mal. Until  native  labour  becomes  more  plentiful  we 

shall  not  be  able  to  operate  the  two  reduction  plants  to 
their  full  capacity,  and  while  the  shortage,  due,  as 
you  are  aware,  to  the  influenza  epidemic,  continues, 
it  is  our  intention  to  work  the  new  plant  to  its  full 
limit,  that  is.  about  45.000  tons  a  month,  leaving  the 

spare  capacity  in  the  old  plant.  The  object  here  is 

twofold-  first,  fully  to  test  the  possibilities  of  the  new 
plant,  and.  second,  to  put  the  major  portion  of  our 

tonnage  through  a  more  up-to-date  and  efficient  plant ; 
by  this  means  we  hope  to  secure  lower  reduction 
costs. 

Mr.  S  C.  Black  seconded  the  motion,  and  it  was 
carried  unaniraouslv. 

WITBANK  COLLIERY,    LIMITED. 
1 1  ncorporated  in  the  Transvaal) 

Issued  Capital,  £210,000  In  210,000  Shares  of  £1  each. 

ifi.s.94g     9    in 

Directorate  :  Sir  Evelyn  Wallers.  KB  E.  (Chairman).  M.  Honnet.  Sir  Abe  Bailey.  K.C.M.G..  M.L.A.. 
C.  S   Goldman    MP.  P.  Dreyfus.  J.  Jeppe.  A.  F.  MuUins.  H.  A.  Rogers. 

EXTRACTED    FROM    THE    ANNUAL     REPORT 
for  the  year  ended  August  31,  1918. ',  s.      d. 

Tlie  loial  profit  for  the  year   ..  ...  ...  ..  .  99.370    11    II 
Balance  unappropriated  at  AugnstSl,  1917  •••  .  ■■  69.57s    17    11 

Making  a  total  of 
This  amount  has  been  dealt  with  as  follows  :  — 

Expended  on  Capital  Account...  ...  ...  £1.247    2    4 
Government  Taxes  ...  ...  ...  ...  .-  ■■  7.888  19    0 

Dividends  declared  durint:  the  year:— Nos.  26  and  27  of  l?*°o  and  15%  respectively 

Leaving  a  balance  unappropriated  of 

Uurine  the  year  907.?3j  tons,  including  117.614  tons  of  duff,  was  despatched  fr 
upon  thai  of  the  preceding  year.    

9.U6 
1 * 

';i59.S13 

57.7.0 
8 
0 

6 
0 

fl02.063 s 6 

1  the  colliery,  being  an 

The  full  Report  and  Accounts  may  be  obtained  from  the  London  Secretaries.  Downes.  Munns  and  Co., 
286,  Salisbury  House.  London  Wall,  London,  E.G. 2. 

ii 



THE    MINING    MAGAZINE 

NEW   MODDERFONTEIN   GOLD   MINING  CO.,  LTD. 
Directors:  Sir  E.  A.  Wallers  {Chantiuni).  H.  C.  Boyd,  J.  G.  Currey,  C,  S.  Goldman,  S.  C.  Black,  Major 
R.  VV.  Ffennell.  W.  T.  Graham.  Secretaries:  Rand  Mines,  Limited.  Head  Office:  Corner  House,  Johan- 

nesburg.    Lo»rfo«0#ce;  London  Wall  Buildings,  E.G. 2.     Formed  1888.     Capital :  (1,400,000  in  sha.res  oi 

£4  each. Business  :  Operates  a  gold  mine  in  the  Far  East  Rand. 

The  twenty-first  ordinary  general  meeting  of  share-       live  lines.     As  bearing  upon  this  latter  feature,   you 
holders  of  the  New  Modderfontein  Gold  Mining  Co  , 
Ltd  ,  was  held  in  Johannesburg  on  December  19,  1918, 
Sir  Evelyn  Wallers.  K.B.E.,  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  June  30,  1918,  said  : 
You  will  have  observed  that,  notwithstanding  the 
many  disabilities  of  the  times,  marked  pro^jress  all 
round  is  shown,  and  shareholders  are  to  be  congratu- 

lated upon  the  results  obtained.  The  year's  working 
operations  resulted  in  a  proQt  of  /833.264  from  684.100 
tons  milled,  these  figures  showing  increases  of  /48,247 
and  27.400  tons  over  the  corresponding  results  for  the 
previous  year.  The  profit  averaged  24s  -(d.  per  ton 
milled,  the  yield  being  45s.  7d.  and  working  costs 
21s  3d.  After  delays,  over  which  we  had  no  control, 
the  new  reduction  plant  was  completed  in  April  of 
1918,  but  as  the  drums  for  the  new  winder  at  the  Cir- 

cular Shaft  had  not  then  arrived,  it  was  decided  to 
commence  milling  operations  on  as  large  a  scale  as 
pos  ible  with  the  limited  hoisting  appliances  which 
had  up  to  that  time  served  for  ihe  development  of  the 
Circular  Shaft  Section  of  the  mine.  In  this  way  it 
was  possible  during  the  last  three  months  of  the  finan- 

cial year  to  add  appreciably  to  the  profi's  and  at  the 
same  time  to  condition  and  test  the  efliciency  of  the 
new  reducnon  plant  Looking  at  the  fit;ures  for  1916 

and  comparing  them  with  last  year's,  it  will  be  seen 
that  the  yield  has  increased  by  4^  9d.  and  working 
costs  by  4s  per  ton  as  at  June  30  last  The  ii  crease 
in  costs  calls  for  no  particular  remark,  being  common 
to  all  mines  on  these  fields  during  the  war  period. 
The  yield,  however,  was  again  hi);her  than  could  be 
expected  from  the  average  vaiue  of  our  ore  reserves. 
There  are  two  reasons  for  this :  the  first  is  that  on  ac- 

count of  the  consiantly  increasing  working  costs — 
caused  mainly  by  prevailing  conditions — it  was  con- 

sidered expedient  as  well  as  legitimate,  in  view  of  the 
very  strong  ore  reserve  position,  to  continue  the  prac- 

tice adopted  last  year  of  taking  ore  from  the  mine  of 
somewhat  higher  value  than  the  average  value  of  the 
ore  reserves,  thereby  counteracting  the  adverse  cir- 

cumstances and  maint-iiiing  the  level  of  profits;  the 
second  reason  for  the  high  yield  is  that — as  was  the 
case  last  year  and  the  year  before — the  actual  working 
results,  particularly  in  the  richest  section  of  the  mine, 
gave  values  considerably  in  excess  of  the  block  values 
as  they  appear  in  the  ore  reserve  estimates.  It  may 
be  noted  that  the  second  reason  had  a  greater  influence 
on  the  vield  than  the  first,  and  it  should  be  borne  in 
mind  also  that  shortage  of  native  labour  naturally 
necessitated  a  greater  concentration  of  the  force  avail- 

able than  would  otherwise  have  been  the  case.  With 
an  adequate  supply  tiie  labour  available  would,  of 
course,  be  more  widely  distribuied  in  the  mine,  and 
mining  operations  would  be  conducted  more  in  accord 
with  the  average  value  of  the  ore  reserves.  At  all 
events  it  will  be  clear  to  you  not  only  that  we  are  in 
an  enviable  position  in  being  able  to  combat  disabilities 
by  raising  our  grade  at  will,  without  straining  our 
position  in  the  least,  but  also  that  our  ore  reserve  esti- 

mates have  continued  to  be  framed  on  very  conserva- 

will  have  noticed  that  the  average  grade  of  the  ore 
developed  during  the  year  under  review  was  lower 
than  the  grade  mined,  due  mainly  to  the  fact  that 
practically  no  development  was  done  in  our  richest 
areas  ;  nevertheless  it  was  possible  to  show  a  slight 
improvement  in  the  average  value  of  the  ore  reserves 
at  the  annual  revision  of  the  position  at  June  30  last 
This  requires  a  little  explanation,  that  is,  that  although 
the  rather  abnormal  richness  of  certain  large  blocks 
of  grounds,  particularly  between  the  Sih  and  10  levels 
east  of  No.  12  Shaft,  has  compelled  our  officials  to  be 
very  cautious  in  their  estimates,  this  section  of  the 
mine  in  particular  has  continued  to  yield  ore  of  a  value 
cons  del  ably  above  our  legitimate  expectations.  We 
need  not,  however,  complain  about  that. 

A  comparison  wiih  the  previous  year's  figures  will 
show  that  the  development  footage  accomplished  has 
fallen  very  considerably,  being  27.117  ft.  in  1917  and 
13,661  ft.  in  1918.  On  the  lace  of  it  this  appears  to 
be  a  very  serious  decrease,  and  1  will  anti'  ipate  in- 

quiry on  this  point  by  retailing  the  fact  that  in  the 
previous  year  we  look  advantage  of  the  then  abundant 
supply  of  native  labour  lo  push  development  opera- 

tions for  the  first  six  months  of  the  year  verv  energeti 
cally,  particularly  in  the  Circular  Shaft  Section,  with 
the  consequence  that  the  development  footage  for  that 
year  was  in  reality  abnormally  high.  The  develop- 

ment footage  for  the  year  under  review  is  little,  if  any- 
thing, below  the  footage  required  lo  maintain  onr  ore 

rtEeive  po'-ition.  In  fact,  as  you  will  see  from  the  re- 
ports before  you,  the  tonnage  of  pa\able  ore  develop- 

ed during  the  last  year  amounted  to  823,500  tons, 
while  the  tonnage  mined  Irom  the  ore  reserves  amount- 

ed to  658.723  tons.  Our  posiiion  therefore  was  more 

than  maintained  on  that  year's  work  ;  and  even  on 
the  basis  of  crushing,  say,  100,000  tons  a  month, 
which  our  plants  are  now  capable  of  doing  and  the 
mine  capable  of  producing,  the  mine  is  in  such  a  con- 

dition that  it  would  not  require  a  very  much  larger 
development  footage  than  that  accomplished  last  year 
to  replace  all  the  ore  taken  from  reserves.  The  point 
to  bear  in  mind  in  this  respect  is  that,  given  the  neces- 

sary native  labour,  it  is  possible  in  our  mine,  by  con- 
centrating upon  development  work  for  even  so  short 

a  period  as,  say,  six  months,  to  bring  about  the  addi- 
tion of  very  large  tonnages  to  the  reserves.  Labour. 

as  I  have  indicated,  is  the  essential  factor.  Given  a 
reasonably  adequate  supply  there  is  not  the  slightest 
doubt  that  we  can  maintain  our  position  with  ease, 
and  vieuing  our  situation  generally.  I  can  only  repeat 
Ihe  opinion  I  expressed  last  >ear,  that  we  are  indeed 
fortunate  in  possessing  an  extremely  sound  develop- 

ment and  ore  reserve  position. 
The  ore  reserve  as  at  June  30,  1918,  consisted  of 

9,0C0  000  tons  of  a  value  of  8  6  dwt.  per  per.  This 
reserve  can  be  seen  from  a  reference  to  the  map  ac- 

companying the  annual  report  to  be  fully  developed 
and  conveniently  situated  to  either  of  the-  reduction 
plants,  the  underground  arrangements  being  very 
elastic.  The  following  informaiion  relating  to  the 
claim  property  as  at  June  30  last  may  be  of  interest  to 
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you.  The  total  claim  area  of  the  property  is  1.301 
claims,  of  which  the  barren  area  north  of  the  outcrop 
amounts  to  i6h  claims  and  the  wo  ked  out  area  at  June 
JO  amounted  to  2m  claims,  leavmg  approximately 
1.024  claims.  Of  this  balance  approximatelv  289 
claims  are  represented  by  the  ore  reserve.  The  ac- 

cumulated unpayable  area  developed  to  date  covers 
96  claims,  while  the  undeveloped  area  stands  at  ap- 

proximately 639  claims.  It  is  rnterestmg  and  gratifv- 
mg  to  note  that  the  area  equivalent  to  the  ore  reserve  is 
greater  than  the  total  area  worked  out  since  the  com- 

mencement of  operations  in  ls95. 
Turnmg  now  to  the  financial  results  for  the  year, 

the  workmg  profit.  /833.264.  after  adding  the  income 
from  interest,  exchange,  freehold  and  sundry  revenue, 
and  deducting  amounts  expended  under  the  headmgs 

of  Mmers'  Phthisis  Compensation  Fund  and  various 
donations,  was  increased  to  ;f  850,878.  Adding  to  this 
the  unappropriated  balance  from  the  preceding  year, 
namely.  ̂ 354,906,  and  a  small  sum  representing  for- 

feited dividends,  the  funds  at  the  company's  disposal 
totalled  /1. 205. 965.  This  was  dealt  with 'as  follows  • Two  dividends  ol  15s.  and  17s.  6d  per /4  share  ab- 

sorbed ^568.750  ;  taxes,  including  adjusimenis  for  the 
preceding  year,  amounted  to  /1 10.706.  and  the  net 
sum  expended  on  capital  account,  after  deducting 
/62.538  received  under  the  Bewaarplaats  Moneys 

Application  Act.  was  /'219.765  The  unappropriated balance  carried  forward  at  /306.74t  consisted  ol  stores 
and  materials  valued  at  /154.2y7.  cash  ̂ 72.667 — of 
which  ;f  19.000  is  invested  in  British  War  Loans — and 

certain  other  items  scheduled  in  the  directors'  report. 
The  large  sum  expended  on  capital  account  was  on 
account  of  the  new  reduction  plant,  underground 
equipment,  a  new  native  compound  near  the  circular 
shaft,  and  additi'  nal  quarters  for  married  employees. 
The  new  reduction  plant,  which  consists  of  56 

Nissen  stamps.  S  tube  mills,  and  every  requirement  to 
deal  with  some  45,000  tons  a  month,  has,  as  I  inform- 

ed you  a  year  ago,  cost  a  great  deal  more  than  origin- 
ally estimated  owing  to  circumstances  beyond  our 

control.  While  this  fact  is,  of  course,  a  matter  for 
regret,  yet  the  plant  is  paid  for  or  provided  for,  and 
I  feel  sure  that  shareholders  must  view  their  situation 
to  day  with  no  small  amount  ol  saiisfaction.  Several 
years  of  very  valualile  time  have  been  gained  by  fol- 

lowing a  bold  policy,  and  we  now  possess  reduction 
plants  capab  e  of  dealing  with  100.000  tors  of  ore  per 
month,  which  quantity  the  mine  is  fully  equipped  to 
supply  so  long  as  sufficient  native  labour  is  available. 

Since  the  close  of  the  financial  year,  results  have 
been  achieved  above  anything  hitherto  shown  in  the 
past.  By  the  end  of  September  the  erection  of  the 
new  circular  shaft  winder  had  been  completed,  the 
change  over  took  place  in  the  first  fortnight  of  Octo- 

ber, and  since  that  date  the  machine  has  been  in  opera- 
tion and  the  whole  equipment  has  given  every  satis- 

faction. For  the  first  five  months  of  the  current  year 
the  tonnage  milled  averaged  72  600  tons  a  month, 
and  the  profit  .^90.285  or  24s.  10  5d.  per  ton  milled. 
Working  costs  at  20s  3  7d.  are  about  Is.  pi-r  ton  low- 

er than  for  the  past  financial  year,  and  will  no  doubt 
show  a  substantial  further  decrease  as  the  tonnage  out- 

put increases  and  general  conditions  become  more  nor- 
mal. Until  native  labour  becomes  more  plentiful  we 

shall  not  be  able  to  operate  the  two  reduction  plants  to 
their  full  capacity,  and  while  the  shortage,  due,  as 
you  are  aware,  to  the  influenza  epidemic,  continues, 
it  is  our  intention  to  work  the  new  plant  to  its  full 
limit,  that  is,  about  45,000  tons  a  month,  leavmg  the 
spare  capacity  in  the  old  plant.  The  object  here  is 
twofold-  first,  fully  to  test  the  possibilities  of  the  new 
plant,  and,  second,  to  put  the  major  portion  of  our 
tonnage  through  a  more  up-to-date  and  efficient  plant ; 
by  this  means  we  hope  to  secure  lower  reduction 
costs. 

Mr.  S  C.  Black  seconded  the  motion,  and  it  was 
carried  unanimously. 

WITBANK  COLLIERY,   LIMITED. 
(Incorporated  in  the  Transvaal ). 

Issued  Capital,  £210,000  in  210,000  Shares  of  £1  each. 

Directorate:  Sir  Evelyn  Wallers.  K.B  E.  (Chairman).  M.  Honnet.  Sir  Abe  Bailey.  K.C.M.G.,  M.L.A., 
C.  S.  Goldman,  ,M.P.,  P.  Dreyfus,  J.  Jeppe,  A.  F.  MuUins,  H.  A.  Rogers. 

EXTRACTED    FROIVI    THE    ANNUAL     REPORT 
for  the  year  ended  August  31,  1918. 

Tlie  tot3l  protit  for  the  year    ..  ...  ...  ,  .  ...  .  .  99.370    it     li 
Balance  unappronnated  at  August  31,  1917  ...  ...  ..  .  69!57S    17    11 

Making  a  total  of    -- 
This  amount  has  been  dealt  with  as  follows  — 

Expended  on  Capital  ."Kccount...  ...  ...  --  !.l,;47    _     i 
Government  Taxes  ...  ...  ...  ...  ...  ...  ...  7.S8S  19    0 

Dividends  declared  during  the  year:— Nos.  26  and  27  of  12^%  and  IS'^lo  respectively 

Leaving  a  balance  unappropriated  of 

168.9-19      9     to 

y.136 

1 

■t 

.t'159.813 

577.0 
8 
0 

6 
0 

;C  102.063 8 C 

During  the  year  907.^3S  tons,  including  1 17,614  tons  of  duft. 
upon  that  of  the  preceding  year.    

>  despatched  from  the  colliery,  being  an  increase  of  20.407  tons 

The  full  Report  and  Accounts  may  be  obtained  from  the  London  Secretaries.  Downes.  Munns  and  Co. 
286,  Salisbury  House,  London  Wall,  London,  E.C.2. 
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JOHANNESBURG  CONSOLIDATED   INVESTMENT  CO.,   LTD. 
Directors:  S.  B.  Joel  (Permanent  Chairman),  J.  Emrys  Evans.  J.  Friedlander,  G  Imroth.  J  B  Joel,  Isaac 
Lewis.  Sir  R.  B.  Llewelyn.  Cliarles  Marx,  John  Munro,  Sir  J.  S  Furcell,  H.  A.  Rojjers,  .•\.  R.  Stephenson. 
Secretary:  W.  H.  Mardall.     Head  O^ce  :  Consolidated  Building,  Johannesburg.     London  Office  :   10  &  11, 

.Austin  Friars,  E.G. 2.     Formed  1889      Capital  issued  :  /3, 930, 000. 

Business  :  The  finance  and  development  of  gold  and  diamond  mines  in  South  Africa  belonging  to   the   Bar- 
nato-Joel  group. 

The  annual  general   meeting  of   the  Johannesburg       been  strikes  and  floods,  and  at  the  present  time  they 
Consolidated  Investment  Company,  Ltd.,  was  held  i 
Johannesburg  on    November    26,     1918.     Mr.     John 
Munro  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  re- 
port and  accounts  for  the  year  ended  June  30,  1918, 

said  the  total  book  value  of  the  assets  was  /4, 928. 894. 
The  gross  profit  for  the  year  under  review  amount- 

ed to  /225.7J9,  a  small  increase  of  ;f  1,700  on  last 

year's  figures.  The  working  expenses,  including  in- come tax,  war  donations,  staff  bonus,  etc  ,  amounted 
to  ̂ 25.000,  a  decrease  of  /4,380  as  compared  with  the 
previous  year  This  gave  a  net  profit  for  the  year  of 

^200.739,  about  /^6.000  more  than  for  the  previous twelve  months.  The  dividends  absorbed  the  sum  of 

/197,500.  The  arrangement  made  by  their  perman- 
ent chairman,  Mr.  S.  B.  Joel,  for  the  control  and  dis- 

posal of  the  diamond  output  continued  to  work  to  the 
benefit  of  all  concerned.  The  gold  production  of  their 
group  of  mmf^s  reflected  a  very  considerable  increase 
fro-u  /4, 500, 000  to  (7  760.000,  or  nearly  75%. 

At  the  Consolidated  Langlaagie  the  year  started  off 
badly  with  the  heavy  rains  which  occurred  in  January 
and  February.  The  consequent  flooding  of  the  mine 
interfered  considerably  vviili  the  progress  of  under- 

ground operations,  and  unfortunately  very  little  shaft 
sinking  had  been  possible  There  had  been  a  contin- 

ual rise  in  the  cost  of  imported  stores,  and  further  in- 
creases of  pay  had  to  be  made  to  the  European  em- 

ployees. All  these  factors  had  made  lor  increased 
cost  of  working  and  lower  profits.  For  October  the 
working  costs  were  over  20s.  per  ton,  a  rise  of  3s  per 
ton  as  compared  with  the  average  for  1917.  The  de- 

velopment ot  the  mine  had  been  kept  going  regularly, 
and  the  ore  reserves  had  been  maintained. 

Profits  at  Government  Areas  had  shown  a  steady 
and  gratifying  improvement  for  some  months.  There 
had  been  a  marked  increase  in  the  fathoms  mined, 
combined  with  an  increase  in  the  mill  grade,  and  they 
had  fortunately  been  able  to  maintain  the  scale  of  de- 

velopment with  only  some  little  sacrifice  of  the  ton- 
nage milled.  The  reefs  exposed  by  the  development 

work  were  of  excellent  widths  and  values,  and  there 
was  no  dotibt  ihat  the  ore  reserve  position  at  the  end 
of  the  year  would  show  a  further  substantial  improve- 

ment on  that  for  the  previous  year. 
Satisfactory  progress  had  been  made  at  Langlaagte 

Estate  during  the  year.  The  heavy  rains  which  oc- 
curred in  January  and  February  had  a  serious  effect 

on  underground  operations,  but  once  this  difficulty 
was  overcome  the  monthly  profits  had  shown  a  steady 
improvement,  and  the  outlook  to  day  was  promising. 
The  grade  of  the  ore  milled  had  improved,  and,  not- 

withstanding the  increased  cost  of  stores  and  white 
labour,  working  costs  had  been  kept  in  the  neighbour- 

hood of  last  year's  average.  The  average  value  of  the 
reef  exposed  by  recent  development  had  been  quite 
satisfactory.  j      .iilS 

At  the  Kandfontein  Central  the  present  year  had 
been  one  of  almost  continued  difiiculty.     There  had 

were  suffering  from  a  very  serious  native  labour  short- 
age. The  floods  were  extremely  serious.  Practically 

all  sections  were  more  or  less  flooded  for  some  weeks. 
There  were  e.tiployed  underground  in  the  mine  at  the 
present  mine  only  12.750  natives,  against  an  average 
of  15,084  for  1917  and  17.000  in  the  early  part  of  that 
year.  Every  effort  was  being  made  to  meet  the  posi- 

tion by  the  installation  of  machine  drills,  but  there 
was  an  economical  and  practical  limit  to  this,  and  the 
tonnage  milled  must  necessarily  be  a  good  deal  short 
of  the  capacity  of  the  reduction  plant  until  labour  be- 

come more  plentiful. 

The  additions  to  the  reduction  plant  at  'Van  Ryn 
Deep,  bringing  the  capacity  up  to  54,000  tons  per 
month,  were  completed  and  brought  into  operation 
early  in  July.  The  tonnage  thereafter  increased  some- 

what, though  not  to  the  extent  anticipated  Costs 
were  also  higher,  and  in  consequence  profits,  although 
well  maintained,  were  somewhat  lower  than  was  hoped 
for.  Development  throughout  the  year  had  continued 
to  expose  reef  of  e.xcellent  width  and  value. 

Recent  results  from  the  Witwatersrand  mine  had 
not  been  too  satisfactory.  The  native  labour  supply 
was  totally  inadequate  for  the  requirements  of  the 
mine.  The  ore  from  reclamation  work  in  the  outcrop 
section  had  fallen  off,  and  consequently  it  was  neces- 

sary to  concentrate  operations  in  the  deeper  sections. 
Development  work  since  the  bt-ginning  of  the  year  had 
given  about  50%  payabihiy,  having  a  value  of  400  inch- 
dwt  over  the  payable  footage  driven.  These  results 
were  fairly  satisfactory  for  this  district. 

Preliminary  operations  were  commenced  at  New 
State  Areas  in  March  last,  and  since  then  considerable 
progress  had  been  made  with  the  erection  of  buildings 
and  plant.  Although  it  was  impossible  to  import 
plant  from  overseas,  every  effort  was  made  to  install 
permanent  equipment  wherever  possible.  Wooden 
headgears  had  been  designed  of  a  sufficient  height  and 
structure  as  would  render  them  permanent,  and  the 
hoisting  engines,  which  had  been  purchased  locally, 
were  also  suitable  (or  the  permanent  installation. 
The  permanent  sinking  equipment  was  nearing  com- 

pletion, and  a  start  bad  been  made  in  sinking  the  two 
shafts,  which  had  reached  a  depth  of  105  ft.  and  103  ft. 
respectively  at  October  31  It  was  expected  that  the 
reef  wonld  be  intersected  at  adepth  of  3.600  to  3.800  ft. 

Ginsberg,  New  Unified  .Main  Reef,  and  New  Prim- 
rose Gold  Mining  Companies  continued  to  work 

throughout  the  year  under  the  adverse  conditions  pre- 
vailing, which  had  a  marked  effect  on  their  profits.  It 

was  hoped  that  they  would  continue  to  earn  profits  for 
some  time  to  come.  At  Glencairn  Main  Reef  it  had 
become  necessary,  owing  to  the  exhaustion  of  payable 
ore,  to  cease  mining  and  milling  operations.  A  large 
quantity  of  accumulated  slime  remained  to  be  treated, 
from  which  it  was  hoped  to  secure  a  fair  profit. 

Mr.  G.  Imroth  seconded  the  adoption  of  the  report 
and  accounts  and  the  resolution  was  carried  unani- 
mously. 
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EDITORIAL 
READERS  will  notice  that  our  section  de- 

voted to  statistics  of  production  is  con- 
siderably expanded  this  month  by  the  addition 

of  new  tables. 

BORE-hole  surveying  has  recently  engaged 
the  attention  of  Dr.  Henry  Briggs,  head 

of  the  mining  department  at  the  Henot- Watt 
College,  Edinburgh.  An  illustrated  account  of 
his  apparatus  appears  in  another  part  of  this 
issue,  under  the  heading  of  recent  patents  pub- 

lished.   

CHANGES  have  recently  been  made  in 
the  method  of  publishing  two  journals  re- 

lating to  mining.  The  Canadian  Mining 
Journal  now  appears  weekly  instead  of  twice 
a  month,  and  the  Journal  of  the  Chamber  of 
Mines  of  West  Australia  is  now  issued  quar- 

terly instead  of  monthly. 

THIS  month  the  House  of  Lords  has  been 

engaged  with  the  appeal  of  the  Amalga- 
mated Propertiesof  Rhodesia(nowtheRhodesia 

E.xploration  Co.)  against  the  judgments  of 
the  Court  of  Chancery  and  theCourt  of  Appeal, 
given  in  favour  of  the  Globe  &  Phoenix  com- 

pany. Judgment  had  not  been  delivered 
when  we  went  to  press. 

COULD  not  the  writer  of  romance  in  the 
Middle  Ages  found  a  weird  story  of  fatal- 

ism, or  even  of  Satanic  participation,  on  the 
burning  of  Tehidy  Mansion  ?  For  nearly  six 
hundred  years  did  the  Basset  family  rule  in  the 
Camborne  district  of  Cornwall,  and  for  over  a 
hundred  years  extracted  fat  royalties  from  the 
mines,  of  which  Dolcoath  was  the  most  fa- 

mous. The  present  head  of  the  family  sold  his 
great  possessions  two  or  three  years  ago,  and 
the  house  had  just  been  converted  into  a  sana- 

torium as  a  County  War  Memorial.  Oh  !  the 
pity  of  it  that  a  building  that  had  been  con- 

verted to  a  useful  and  beneficent  purpose 
should  be  destroyed  by  fire  and  nothing  but  the 
grey  stone  walls  left  standing. 

ANHD  the  many  public  arrangements  made 
^  in  connection  with  reconstruction  and 

the  establishment  of  new  government  minis 
tries,  it  seems  a  pity  that  a  step  in  the  opposite 
direction  should  be  contemplated  with  regard 
to  the  Department  for  the  Development  of 
Mineral  Resources  under  the  Ministry  of 
Munitions.  Apparently  this  department  is  to 
be  abolished  at  an  early  date  and  the  respon- 

sibility of  keeping  track  of  home  mineral  re- 
sources is  to  be  handed  over  to  the  Imperial 

Mineral  Resources  Bureau,  now  in  course  of 
formation.  Surely  it  is  bad  policy  to  disband 
an  organization  of  practical  mining  men  who 
have  studied  the  mines  and  prospects  in  this 
country  during  the  past  two  or  three  years, 
and  thus  to  lose  all  their  personal  experience 
and  competence  to  suggest  plans  for  the  future 
development  of  our  non-ferrous  deposits. 

JUDGING  by  certain  arinouncements  made 
by  members  of  the  Government,  there 

seems  to  be  a  good  chance  of  the  Channel 
Tunnel  being  constructed  in  the  near  future. 
Plans  are  also  being  considered  for  the  driving 
of  tunnels  under  the  Bosphorus  and  below  the 
Straits  of  Gibraltar.  We  have  referred  on 

several  occasions  to  the  Channel  Tunnel  pro- 
ject, giving  plans  of  the  route. 

IT  has  been  the  practice  of  this  Magazine  to 
depart  occasionally  from  the  strictly  techni- 
cal, and  to  publish  articles  of  human  interest. 

In  the  present  issue  will  be  found  an  article  of 

this  type,  recounting  the  experiences  of  a  Brit- 
ish prisoner  of  war  in  Germany.  The  case 

against  the  Germans  as  regards  brutal  treat- 
ment of  the  helpless  has  been  to  some  extent 

spoilt  by  the  circulation  of  stories  that  have 
proved  to  be  false.  It  is  well,  therefore, when 
a  witness  of  undoubted  integrity  comes  for- 

ward with  his  testimony,  to  disseminate  his 
record  of  experiences  among  those  who  know 
that  his  word  is  good.  The  writer,  Mr.  J.  C. 
Farrant,  is  well  known  among  mining  engi- 

neers as  the  London  manager  for  the  Hardinge 
Conical  Mill  Company,  and  the  readers  of  this 
Magazine  will  accept  his  account  as  a  plain 
and  straightforward  recital  of  facts.  For  poli- 

tical reasons  the  names  of  the  officers  who 

perpetrated  the  outrages  are  withheld.  The 
personal  responsibility  of  these  bullies  is  being 
adjudicated  by  an  official  committee  of  inquiry. 

AT  the  February  meeting  of  the  Institu- 
L  tion  of  Mining  and  Metallurgy,  Professor 

S.  J.  Truscott  presented  additional  evidence 
relating  to  the  physics  of  concentration  of 
slime  tin,  together  with  a  summary  of  con- 

clusions founded  on  his  extensive  series  of 

investigations.  These  conclusions  are  repro- 
duced in  the  Mining  Digest  elsewhere  in  this 

issue.  His  main  point  is  that  the  efficiency 
of  a  sloping  surface  as  a  catcher  of  cassiterite 
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is  greatest  at  the  top  of  the  slope,  and  that 
therefore  it  would  be  good  policy  to  have  short 
slopes  and  a  series  of  operations.  Another 
point  is  that  re-grinding  of  fine  sand  helps  to 
increase  the  recovery.  This  conclusion  may 
be  contrary  to  current  ideas,  but,  while  it  will 
not  win  more  tin  that  is  already  slimy,  it  will 
catch  some  of  the  tin  that  previously  passed 
down  the  surface  as  mixed  tin  and  gangue,  foi 
some  of  even  the  finest  particles  are  composite 
in  this  way.  It  is  to  be  hoped  that  some  mine 

will  test  Professor  Truscott's  principles  on  a 
working  scale.  It  would  not  cost  much  to  do  so. 

THE  British  Science  Guild  is  an  organi- 
zation that  does  excellent  work  in  bring- 

ing together  the  scientist  and  manufacturer. 
Its  supporters  have  the  gratification  of  being 
able  to  say  that  the  Guild  was  not  a  product  of 
the  war,  for  they  do  not  belong  to  that  class 
who  require  a  violent  knock  on  the  head  before 
an  idea  penetrates  their  brains.  It  is  well  to 

know  that  the  Guild's  exhibition  at  Manches- 

ter was  as  successful  as  that  held  at  King's 
College,  London,  last  summer,  and  that  the 
results  at  both  have  been  so  encouraging  as  to 
decide  the  Guild  to  hold  another  in  London 
next  June.  This  exhibition  will  be  held  in  the 
Central  Hall, Westminster.  It  will  be  specially 
interesting  because  a  great  many  inventions 
can  now  be  shown  that  were  dead  secrets  dur- 

ing the  war.  Another  aspect  of  the  present 
position  of  science  worthy  of  note  is  that  Pro- 

fessor K.  A.  Gregory,  the  leading  spirit  of  the 

Guild's  exhibition,  is  also  managing  editor  of 
Nature,  a  paper  that  used  to  be  severely  non- 
utilitarian,  but  which  under  his  guidance  has 
become  distinctly  on  speaking  terms  with 
commerce. 

The  Gold  Output. 

The  estimation  of  the  output  of  gold 
throughout  the  world  becomes  increasingly 
difficult  owing  to  war  conditions.  At  the  time 
of  writing  we  have  the  African  and  Indian 
figures,  and  most  of  the  Australian  returns, 
but  the  New  Zealand  and  Canadian  figures 
have  not  yet  come  to  hand.  Of  countries 
outside  the  British  Empire,  the  United  States 
has  furnished  a  preliminary  estimate,  and  we 
are  able  to  give  approximate  figures  for  the 
Belgian  Congo.  Of  British  dominions  not 
yet  reporting,  besides  New  Zealand  and  Can- 

ada, are  South  Australia,  Tasmania,  British 
Borneo,  New  Guinea,  British  Guiana,  and 
Nigeria,  but  the  figures  for  these  producers 

are  not  of  prime  importance  in  the  world's 
total.      The   accompanying   table   gives    the 

Transvaal      
Rhodesia   
West  Africa   
India   

Queensland   
New  South  Wales   I 
Victoria   
West  .\ustralia   

Federated   Malay  States' Sudan   
United  States   
Congo   

1917 

£ 
38,323,921 
3,495,391 
1,529,977 
2,214,000 744,500 

349.000 
846,540 

4,136.600 
70,346 
67.500 

17,190,000 

377,000 

1918 

£ 
35,768.688 
2,652,250 
1,333,553 
2,061,900 
553,750 
370,000 
678,000 

3,725.000 

70,948 50.200 
14,064,000 

545,000 

figures  as  far  as  they  are  available.  It  Avill 
be  seen  that  decreases  are  general,  and  only 
the  Belgian  Congo  gives  promise  of  things  to 
come.  Probably  Canada  will  show  a  slight 
decrease  on  1917,  the  figures  being  probably 
under  ;^3,000,000,  but  during  the  current  year, 
with  more  labour  available,  the  output  should 
expand  to  normal  and  even  exceed  that  of 
1916.  Probably  South  America  will  have  pro- 

duced about  the  sameas  in  1 9 1 7,  say  ;^3,000,000, 
and  Mexico  may  be  taken  at  ̂ ^2,000,000, 
and  Japan  and  Korea  at  .^3,500,000.  But  we 
are  unable  to  estimate  the  results  in  Russia, 

Siberia,  China,  Madagascar,  Dutch  East  In- 
dies, and  Austria.  In  making  a  general  total 

estimate,  it  may  be  reckoned  that  the  output 

of  gold  for  1918  throughout  the  British  Em- 
pire was  .^51,500,000,  and  for  the  world 

^78,000,000.  In  1917  the  Empire's  output 
was  ̂ 56,500,000,  and  in  1916,  i:60,000,000 ; 

while  the  corresponding  world's  figures  were 
/'88,700,000,  and  i:95,600,000. 

Helium. 

During  the  last  two  years  many  mysterious 
paragraphs  have  appeared  in  the  public  press 
announcing  that  the  belligerentshaddiscovered 
a  new  gas  suitable  for  balloons  and  air-ships, 
nearly  as  light  as  hydrogen,  and  having  the 
great  advantage  of  being  not  inflammable. 
Those  in  authority  took  pains  to  cause  the  cir- 

culation of  another  rumour  to  the  effect  that  the 

gas  was  argon,  the  object  being  to  introduce 
an  absurdity,  and  thus  serve  to  discredit  the 
said  paragraphs,  and  divert  attention  from  an 
important  secret  enterprise.  The  necessity  tor 

reticence  is  now  removed,  and  the  Admiralty's 
Board  of  Invention  and  Research  has  per- 

mitted the  publication  of  some  details.  In 

addition,  Mr.  F.  G.  Cottrell,  of  electrostatic- 
precipitation  fame,  when  presented  with  the 
Perkin  medal  in  America,  replied  to  the  ac- 

companying address  by  giving  an  account  of 
the  participation  of  the  United  States  Govern- 

ment in  obtaining  supplies  of  this  buoyant, 
non-inflammable  gas.     It  is  now  possible  to 
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mention  that  this  gas  is  helium.  Helium  is  one 
of  the  inert  gases  of  the  atmosphere,  existing 
in  the  proportion  of  one  part  in  a  quarter  of  a 
million.  It  has  been  found  in  certain  rare 
minerals,  and  in  mineral  springs,  of  which  the 

King's  Well  at  Bath  is  a  notable  example.  It 
is  known  to  be  a  constituent  of  fire-damp  and 
of  natural  gas.  .^t  the  outbreak  of  war  the 
late  Sir  William  Ramsay  drew  the  attention 
of  the  War  Office  to  the  advantages  that  would 
accrue  from  its  use,  and  at  a  later  date  the  Ad- 

miralty, through  Sir  Richard  Threlfall,  Pro- 
fessor J.  C.  McLennan,  Sir  Ernest  Ruther- 

ford, and  others,  took  up  the  inquiry  as  to 
available  sources  from  natural  gas.  At  first 

these  investigations  were  confined  to  occur- 
rences throughout  the  British  Empire,  but 

afterward,  on  the  United  States  joining  the 
Allies,  the  representatives  of  the  two  countries 
conducted  the  work  conjointly.  Under  the 
auspices  of  the  UnitedStates  Bureau  of  Mines, 
the  researches  of  Dr.  H.  P.  Cady,  undertaken 
ten  years  ago  in  connection  with  the  presence 
of  helium  in  some  Kansas  natural  gases,  were 
revived.  The  matter  was  put  before  the  two 
tirms  of  gas-liquifiers,  the  Linde  Air  Products 
Co.  and  the  Air  Reduction  Co.,  operating  the 
Linde  and  Claude  processes  respectively,  and 
in  addition  the  Norton  Jefiries  process  was  ex- 

amined. Eventually  the  tirst  two  companies 
erected  plant  at  North  Fort  Worth,  in  Texas, 
while  a  Norton-Jeffries  experimental  plant  was 
built  100  miles  to  the  north-east,  at  Petrolia. 
The  plants  of  each  of  the  two  companies  were 
capable  of  extracting7,000  cubic  feet  of  helium 

per  day  from  gas  averaging  0'9%  by  volume. As  a  matter  of  fact,  however,  a  large  part  of 
the  gas  supplied  contained  only  half  this 
amount.  The  details  of  the  process  of  extrac- 

tion need  not  be  given  here, and  it  is  only  neces- 
sary to  say  that,  as  helium  is  difficultly  liqui- 

fied, it  can  be  readily  separated  from  the  other 
constituents  of  natural  gas,  which  are  more 
easily  liquifiable.  The  residual  gas  contains 
other  constituents  than  helium,  and  further  steps 
are  required  to  bring  the  helium  to  about  93% 
pure.  At  the  time  the  Armistice  was  signed, 
147,000  cu.  ft.  of  helium  of  this  grade  was  on 
the  dock  ready  for  shipment,  and  it  was  pro- 

bable that  in  a  year's  time  from  that  date  the 
output  would  have  been  50,000  cubic  feet  per 
day,  produced  at  a  cost  of  not  more  than  10 
cents  per  cubic  foot.  With  regard  to  the  pro- 

perties of  helium,  its  lifting  power  is  about 
10%  less  than  that  of  hydrogen.  By  a  sys- 

tem of  electric  heating  its  volume  and  conse- 
quently its  buoyancy  can  be  increased.  As 

we  have  said,  it  is  non-inflammable.    In  addi- 

tion, it  has  the  important  property  of  not 
diffusing  so  rapidly  as  hydrogen  through  the 
envelope,  and  thus  the  waste  is  much  less. 
This  utilization  of  helium  is  not  by  any  means 
the  least  interesting  scientific  development 

instigated  by  the  war. 

Petroleum  Enterprises. 

At  the  present  time  petroleum  is  attracting 
much  attention  among  both  mining  engineers 
and  the  controllers  of  capital.  For  this  reason 
the  paper  read  by  Mr.  Montague  Summers 
before  the  Institution  of  Petroleum  Technolo- 

gists last  month,  entitled  the  "  Financing  of 
Oilfields,"  deserves  special  notice.  Many  of 
his  points  are  of  great  importance,  and  de- 

serve more  elaborate  discussion  than  we  can 

give  in  these  pages.  Brief  reference  to  some 
of  them,  however,  may  be  made.  In  the  first 
place,  he  shows  that  prospecting  for  oil  is 
usually  easier  than  prospecting  for  gold  and 
other  metallic  deposits,  at  any  rate  under  the 
present  conditions  of  development  and  know- 

ledge of  the  earth's  crust.  The  surface  indi- 
cations are  usually  much  more  obvious,  and 

as  regards  the  favourable  structure  of  the  rocks 
below,  the  geologist  can  generally  indicate 
more  surely  the  right  place  to  look  for  oil  than 
for  copper  or  lead.  In  prospecting  at  depth 
by  bore  the  oil  provides  its  own  evidence  of 
ijuantity,  whereas  the  diamond-drill  merely 
proves  the  two  inches  through  which  it  passes. 
After  an  oil  reservoir  has  been  located,  the 
sinking  of  wells  and  the  raising  of  oil  are 

vastly  simpler  matters  than  shaft-sinking  and 
the  driving  of  levels  in  a  metal  mine.  These 
comparatively  favourable  conditions  do  not 
imply  an  absence  of  the  speculative  element 
from  the  oil  business.  While  with  judicious 
advice  from  the  geologist  and  oil  engineer 
the  adverse  elements  may  be  reduced,  there  is 
always  the  chance  that  the  results  of  prospec- 

ting may  be  either  negative  or  bring  an  im- 
mense fortune. 

Another  point  made  by  Mr.  Summers  is  that 
development  of  oilfields  should  be  under  some 
sort  of  national  control.  As  oil  is  a  liquid,  it  can 
shift  its  home,  and  it  cannot  be  confined  within 
the  limits  of  surface  demarcation.  To  secure 
justice  tothe  owners  of  mining  rights,  the  whole 
reservoir  should  be  taken  as  an  indivisible  pro- 

perty. It  is  wrong  that  a  neighbour  should  be 
permitted  to  sink  ,i  well  on  adjacent  ground 

and  thus  virtually  steal  the  discoverer's  wealth. 
Such  a  control  would  also  serve  the  important 
purpose  of  preventing  over-production  and 
wastage  of  oil.  Another  reason  for  urging 
national  supervision  is  that  the  ownership  of 
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oil  lands  and  the  ultimate  destination  of  the  oil 

should  be  safeguarded  for  the  Empire's  re- 
quirements. It  is  urgently  necessary  that  the 

Empire's  oil  resources  should  be  thoroughly 
mvestigated  and  conserved.  One  prominent 
reason  for  such  a  policy  is  that  the  authorities 
in  the  United  States,  the  great  present  pro- 

ducer, are  inclined  to  believe  that  future  dis- 
covery will  not  keep  pace  with  the  demand, 

and  that  unless  output  and  export  are  re- 
stricted a  serious  shortage  will  be  e.xperienced 

within  two  decades.  Under  these  circum- 

stances the  Empire's  resources  will  have  to 
come  to  the  aid  of  supplies.  Taking  into  con- 

sideration the  importance  of  oil  to  the  Navy 
and  Army,  and  also  the  necessity  of  regulating 
and  protecting  production,  it  is  probable  that 
national  financial  participation  will  be  advis- 

able and  even  necessary.  The  case  of  the 
Anglo- Persian  Company  forms  an  example  of 
the  excellent  results  and  many  advantages  of 
such  a  control  and  participation.  Mr.  Summers, 
in  his  paper,  presented  figures  showing  that 
investment  in  oil  ventures  has  been  on  the 
whole  highly  profitable,  and  that  less  capital 
has  been  squandered  in  futile  proposals  and 
swindles  than  in  most  branches  of  mining.  Any 

placing  of  Government  funds  for  the  explora- 
tion of  oilfields  may  therefore  be  considered  as 

likely  to  produce  cash  revenue  on  the  outlay  as 
well  as  reaping  political  and  trade  benefits  for 
the  community.  .As  we  have  said,  the  aspects 
of  the  oil  question  as  presented  by  Mr.  Sum- 

mers deserve  serious  consideration. 

The  Value  of  a  Patent. 

During  the  last  few  years  the  old  question 
as  to  the  value  of  a  patent  has  arrived  at  an 
acute  stage.  Not  even  the  war  diverted  the 
attention  of  inventors  from  their  grievances, 
and  the  Government,  in  1917,  was  obliged  to 
attempt  to  allay  agitation  by  introducing  a  bill 
into  Parliament  incorporating  some  modifica- 

tions in  method  and  procedure.  These  pro- 
posals were  so  futile  and  unsatisfying  that  the 

bill  had  to  be  withdrawn,  with  a  promise  of 
something  better.  Since  the  signing  of  the 
.Armistice,  manufacturers,  inventors,  and  tech- 

nical societies  ha\e  renewed  their  agitation, 
and  have  combined  to  bombard  the  Board  of 
Trade.  Agreatmany  reforms  areneeded.  At 
the  present  time  the  most  pressing  desidera- 

tum is  that  the  life  of  all  current  patents  should 
be  extended  by  at  least  four  years,  for  during 
the  war  it  is  clear  that  most  inventors  have 

not  been  able  to  reap  advantage.  This,  how- 
ever, is  a  special  point  and  does  not  constitute 

an  item  in  permanent  policy.     Nevertheless 

the  Board  of  Trade  is  assuming  its  usual  stub- 
born attitude,  and  unless  some  new  pressure  is 

brought  to  bear  will  refuse  to  move  in  the 
matter.  Of  larger  questions  may  be  mentioned 
the  great  cost  of  taking  out  patents  throughout 
the  British  Empire,  the  short  life  of  a  patent, 
and  the  failure  of  the  Government  to  guaran- 

tee the  validity  of  a  patent.  With  regard  to 
the  first  point,  each  constituent  part  of  the 
British  Empire  has  its  own  patent  establish- 

ment, and  the  total  cost  of  protection  through- 

out the  Empire  amounts  to  at  least  /'1,400. If  an  inventor  has  a  series  of  patents  the 
charges  are  obviously  ruinous.  On  the  sec- 

ond point  it  is  only  necessary  to  say  that  four- 
teen years  is  nowadays  too  short  a  period  of 

protection.  The  many  complicated  and  diffi- 
cult problems  forming  the  basis  of  research 

and  experiment  occupy  several  years  in  de- 
velopment and  application  to  the  best  advan- 

tage, with  the  consequence  that  before  the  in- 
vention is  properly  established  a  large  slice  of 

that  fourteen  years  has  expired.  A  prolonga- 

tion of  the  period  of  protection  is  the  patentee's 
just  right. 

The  most  vital  of  the  three  points  is  un- 
doubtedly the  third.  A  patent  never  afforded 

real  protection.  In  the  old  days  patents  were 
issued  to  all  and  sundry.  As  long  as  applica- 

tion was  made  in  the  prescribed  official  form, 
so-called  protection  would  be  given  to  a  pro- 

cess for  extracting  gold  from  wheat  stalks. 
No  search  was  made  in  connection  with  prior 
knowledge  or  publication,  and  many  patents 
were  obtained  for  old  methods  and  process. 
Ten  years  ago,  reforms  were  introduced, 
whereby  some  amount  of  preliminary  official 
search  was  instituted,  but  the  result  of  this 
search  consists  chiefly  of  requiring  the  patentee 
to  state  in  his  specification  how  his  idea  stands 
with  regard  to  the  previous  patents  brought  to 
his  notice.  The  reforms  certainly  eliminated 
many  absurdities  and  have  made  it  necessary 
for  the  patentee  to  define  his  claims  more  pre- 

cisely. The  ultimate  goal  of  the  inventor,  the 
security  of  his  patent,  is,  however,  just  as  far 
away  as  ever.  The  validity  of  a  patent  still 
rests  on  a  decision  of  the  law  courts,  and  the 
cumbrous  procedure  of  the  High  Court,  Court 
of  Appeal,  and  House  of  Lords  has  to  be  in- 

voked before  the  question  can  be  finally  settled. 
This  litigation  is  costly  and  it  drags  along  for 

years.  Not  only  are  the  patentee's  financial 
resources  strained,  but  his  inventive  genius  is 
diverted  from  its  proper  channel  and  is  upset 

by  mental  anxiety  for  the  safety  of  his  posi- 
tion. The  judges  and  counsel  engaged  know 

little  or  nothing  of  the  technicalities  of  science. 
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and  are  unable  to  weigh  the  evidence  as  to 
current  knowledge  and  interpretation  of  scien- 

tific research  at  the  date  of  application.  Each 
side,  and  also  the  Court,  has  to  rely  on  profes- 

sional witnesses  who  often  are  obliged  to  give 
evidence  quite  at  variance  with  their  own 
personal  opinions  and  convictions.  Among 
all  this  tangle  of  argument,  the  judges  and 
counsel  manage  to  find  occasionally  some  op- 

portunity of  uniting  science  and  law,  and  un- 
dei  this  almost  accidental  condition  are  able 
to  produce  some  sort  of  legal  judgment. 
Under  the  shield  of  costliness  and  speculative 
doubt  the  wealthy  infringer  can  afford  to  take 

risks  and  snap  his  fingers  in  the  inventor's 
tace.  He  can  afford  to  retain  legal  and  techni- 

cal advice  on  a  grand  scale  whereby  loopholes 
in  the  armour  of  the  inventor  can  be  detected, 
loopholes  real  or  imaginary,  but  appealing  to 
the  legal  mind. 

A  cure  for  the  present  uncertainty  as  to 
validity  is  difficult  to  suggest.  The  petitioners 
representing  the  technical  societies  are  in 
favour  of  the  establishment  of  a  patent  court 
analogous  to  the  present  commercial  court,  or 
alternatively  of  the  appointment  of  advisers 
or  assessors,  as  in  the  case  in  the  Admiralty 
court.  By  this  means  it  would  be  possible 
to  obtain  more  intelligent  adjudication,  but  the 
e.xpense  and  the  onus  of  proof  would  still  stand 
with  the  inventor.  It  is  obvious  that  what  the 
inventor  and  manufacturer  desire  is  that  the 
validity  should  be  definitely  settled  before  the 
granting  of  the  patent.  It  seems  to  us  that 
the  machinery  for  such  a  practice  already  ex- 

ists. At  the  present  time  many  patent  specifi- 
cations are  open  for  public  inspection  before 

acceptance,  and  in  any  case,  after  the  accept- 
ance and  publication,  objections  may  be  laid 

before  the  patent  is  finally  sealed.  The  objec- 
tion urged  to  any  extension  of  this  system  is 

based  on  the  fact  that  few  people  read  the 
weekly  lists  of  applications  and  acceptances 
issued  by  the  Patent  Office,  and  that  unless  a 
rival  inventor  happens  to  be  on  the  same  track 
at  the  same  time  evidence  of  past  or  current 
knowledge  would  not  be  sent  to  the  Controller 
of  Patents.  This  difficulty,  however,  might 
be  surmounted  if  the  technical  and  trade  press 
undertook  to  co  operate  with  the  Patent  Office 
in  the  matter  of  publicity.  In  the  domain  of 
non-ferrous  metallurgy,  for  instance,  the  publi- 

cation in  this  Magazine  of  notes  of  applications 
and  acceptances  would  surely  reach  the  eye 
of  all  those  who  would  be  likely  to  know 
whether  the  ideas  were  old  and  whether  the 
specifications  clearly  described  the  methods  of 
use.     We  believe  that  the  press  of  this  country 

would  treat  inventors  fairly  it  this  procedure 

were  generally  adopted.  We  give  the  sugges- 
tion for  what  it  is  worth,  and  invite  its  con- 

sideration on  the  part  of  the  committee  of 
technical  societies. 

Government  Statistics  Again. 
In  our  last  issue  we  entered  a  protest  against 

the  dilatoriness  and  incompleteness  which 
characterize  the  collection  of  Government 

statistics  relating  to  the  production  and  move- 
ments of  metals  and  minerals.  We  then  had 

space  only  for  reference  to  the  Board  of  Trade 
Returns  of  imports  and  exports,  and  we  prom- 

ised to  give  further  examples  on  another  oc- 
casion. We  accordingly  revert  to  the  subject 

once  more.  The  Board  of  Trade  r<eturns,  as 
we  said,  are  not  published  dilatorily,  but  they 
are  tantalizingly  lacking  in  detail.  When  we 
come  to  the  yearly  reports  of  output  in  the 
British  Isles,  words  fail  to  express  the  feeling 
of  disappointment  and  even  resentment  which 
the  delay  in  publication  and  absence  of  particu- 

lars arouse  within  us.  It  is  true  that  the  Home 
Office  issues  a  bald  preliminary  statement 
within  two  months  of  the  end  of  each  year, 
giving  an  estimate  of  the  total  figures  for  the 
outputs  and  values  of  the  various  minerals  and 
ores,  but  these  only  cover  the  proverbial  half- 
sheet  of  note  paper.  From  eleven  to  fourteen 
months  afterward,  the  so-called  complete  re- 

port is  officially  issued.  This  gives  the  figures 
of  the  earlier  table  in  a  revised  form,  with  the 
estimated  amount  of  metal  obtainable  by 

smelting  the  ores.  Then  follow  tables  relat- 
ing to  some  of  the  individual  minerals  and  ores, 

in  which  the  figures  of  output  and  value  are 
divided  as  to  counties.  In  order  to  give  more 
body  to  the  report,  statistics  are  also  included 
dealing  with  the  amount  of  coal  carried  from 

the  various  coalfields  by  each  individual  rail- 
way. There  are  also  some  very  brief  explana- 

tory notes  and  general  statements  relating  to 
output,  imports,  and  exports.  The  report  for 
1917  occupies  twenty-six  foolscap  pages.  If 
the  Home  Office  were  more  economical  of 
paper,  the  whole  of  the  information  could  be 
given  on  one-third  the  number  of  pages.  It 
is  difficult  to  say  what  value  this  report  is  to 
the  public.  As  the  Home  Office  has  the  legal 
right  to  demand  infoimation  from  the  mines, 
there  is  no  reason  why  all  this  delay  and  bar- 

renness should  arise.  As  for  the  figures  by 
county  without  reference  to  individual  mines, 
these  are  dry,  lifeless,  and  unsatisfying.  As 
we  have  said,  only  some  of  the  minerals  and 
ores  are  classified  by  county,  and  in  this  con- 

nection no  word  is  mentioned  of  bauxite,  fluor- 
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spar,  ochre  and  umber,  lignite,  slate,  uranium 
ore,  and  others.  In  the  days  of  Sir  Clement 
Le  Neve  Foster,  the  details  for  which  we  call 
were  given  and  the  reports  were  issued  with 
promptness.  Moreover,  other  items  of  useful 
information  were  given,  such  as  the  names  and 
addresses  of  the  smelters.  No  doubt  the  re- 

ply to  these  criticisms  will  be  the  stereotyped 
casting  of  the  blame  on  the  war.  If  the  in- 

terpretation of  that  excuse  is  that  the  war  has 
had  a  bad  influence  on  the  Government  statis- 

ticians, we  agree.  The  war  is,  we  hope,  now 
over,  and  the  statisticians  will  have  the  oppor- 

tunity of  pulling  themselves  together  and  re- 
forming a  publication  which  at  present  is  only 

a  laughing-stock. 
So  far  we  have  confined  our  attention  to 

official  statistics  prepared  in  this  country. 

Improvements  are  also  desirable  in  the  presen- 
tation of  figures  of  production  in  the  Overseas 

Dominions.  This  is  a  different  matter  and  a 
rather  more  complicated  subject  than  appears 
at  first  sight,  and  it  involves  a  number  of 
points  for  consideration.  Let  us  take  the  case 
of  gold  output.  In  the  first  place,  the  London 
representatives  of  the  Dominions  do  not  gener- 

ally appear  to  be  in  close  touch  with  their 
headquarters  in  the  matterof  metal  and  mineral 
outputs.  For  instance,  the  output  of  gold  in 
Victoria  for  1918  was  known  in  Melbourne  on 
January  20,  but  advice  in  London  will  only  be 
available  on  the  arrival  of  the  Australian 
papers.  The  West  Australian  Government  is 
more  active,  for  the  figures  are  sent  by  cable. 
The  Queensland  and  New  South  Wales  Gov- 

ernments only  cable  round  figures  in  ounces 
every  month,  with  the  result  that  at  the  end  of 
the  year  the  totals  may  easily,  and  usually  do, 
become  considerably  wide  of  the  mark.  Why 
the  Queensland  figures  should  be  cabled  in 
round  numbers  is  not  at  all  clear,  for  at  the 
time  of  despatch  the  detailed  figures  for  ounces 
and  value  are  known,  and  are  in  fact  published 
in  the  Government  mining  journal.  As  regards 
West  Australia,  we  have  said  that  the  Govern- 

ment cables  the  gold  production  for  the  year 
promptly.  On  the  other  hand,  the  monthly 
figures  as  cabled  by  the  Chamber  of  Mines  do 
not  represent  the  outputs,  but  the  amounts  de- 

livered to  thelVIint  and  reported  forexpart.  The 
New  Zealand  Government,  before  the  war,  used 
to  publish  monthly  figures  of  gold  exported  and 
not  those  for  production.  The  issue  of  these 
figures  is  apparently  still  in  abeyance,  and 
neither  in  this  country  nor  in  the  Australasian 
press  do  we  find  any  mention  of  them.  At 
the  present  time,  yearly  figures  for  the  produc- 

tion of  gold  in  New  Zealand,  South  Australia, 

Northern  Territories,  Tasmania,  and  Papua 
are  not  available  here  until  the  arrival  of  the 
yearly  reports  of  the  Mines  Departments. 
Other  parts  of  the  Empire  for  which  gold- 
production  statistics  are  difficult  to  obtain  are 
the  Sudan,  British  Borneo,  British  Guiana, 

and  Nigeria.  Though  we  have  reason  for  sug- 
gesting more  liveliness  and  clarity  in  the  issue 

of  gold  figures  in  several  parts  of  the  Empire,  it 
is  only  right  to  congratulate  those  countries 
which  are  prompt,  though  it  must  be  confessed 
that  only  in  the  case  of  Canada  are  our  thanks 
due  to  the  government  authorities,  those  gener- 

ally deserving  the  credit  being  the  Chambers 
of  Mines  or  other  commercial  organizations. 

The  monthly  and  yearly  figures  for  the  Trans- 
vaal, Rhodesia,  West  Africa,  and  India  are 

models  of  promptness  and  accuracy.  The 
Transvaal  and  West  African  figures  are  issued 
by  the  Chambers  of  Mines,  those  for  Rhodesia 
by  the  Chartered  company,  while  those  from 
India  come  by  cable  from  the  individual  com- 

panies. Also,  the  West  Australian  Chamber 
of  Mines  issues  monthly  returns  with  com- 

mendable promptness. 
Before  leaving  the  consideration  of  the 

figures  for  gold  outputs,  it  is  well  once  more  to 
draw  the  attention  of  those  responsible  for  the 
reports  to  the  necessity  for  adopting  a  uniform 
measure.  In  the  old  days  much  confusion 
arose  owing  to  some  reports  being  in  fine 
ounces,  and  others  in  ounces  of  crude  bullion, 
standard  ounces,  par  value,  and  realized  value. 
Bullion  ounces  and  standard  ounces  have 
fortunately  mostly  disappeared  nowadays,  but 
realized  value  still  causes  trouble.  It  is  never 
certain  how  much  is  deducted  from  the  par 
value  of  the  gold  for  the  commission  to  the 
banks  or  metal  brokers  for  realization,  for  cost 
of  refining  the  bullion,  or  for  cost  of  transport 
and  insurance.  These  charges  lessen  the  pro- 

ducers' receipts,  but  they  do  not  reduce  the 
output.  Clearly  therefore  the  realized  value 
is  not  the  true  gauge  of  the  output. 

The  method  of  presentation  of  figures  for 
the  output  of  base  metals  in  the  Dominions  is 
open  to  much  criticism.  It  is  not  easy  to  ob- 

tain exact  returns.  For  instance,  the  output 
of  lead  and  zinc  concentrates  at  Broken  Hill 
is  difficult  to  obtain,  if  at  all.  The  Federated 
Malay  States  does  not  now  issue  any  statement 
of  tin  concentrate  delivered  to  the  smelters. 

British  Columbia  announces  the  output  of  cop- 
per and  lead  in  dollars.  And  so  on.  The  newly 

created  Imperial  Bureau  of  Metals  and  Miner- 
als might  well  begin  with  this  most  elementary 

subject,  the  prompt  and  accurate  collection  and 
publication  of  statistics  of  output. 
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Introduction. — Negotiations  for  the  peace 

settlement  and  the  establishment  of  a  League 
of  Nations  proceed  slowly.  In  this  country 
the  labour  question  continues  acute.  The 
Coal  Commission  is  giving  some  interesting 
and  even  exciting  reading.  In  particular,  Sir 

Richard  Redmayne's  views  astopossiblenieth- 
ods  of  decreasing  underground  costs  provides 
evidence  that  a  low  level  of  wages  is  not  the 
sole  means  of  producing  coal  cheaply.  In 
non-ferrous  mining  circles  things  are  going 
slow,  for  the  big  Government  stocks  of  base 
metals,  both  here  and  in  America,  overshadow 
the  market,  and,  with  uncertainty  as  to  the 

prices  and  future  demands,  new  mining  enter- 
prises necessarily  stand  aside.  .\n  event  of 

note  is  the  absorption  of  the  Mexican  oil  in- 
terests of  Lord  Cowdray  by  the  Shell  com- 
pany. The  Magadi  soda  enterprise  in  East 

Africa  is  to  be  expanded,  and  additional  capi- 
tal is  being  raised.  It  is  reported  that  the 

Great  Cobar  copper  mine  in  New  South 
Wales  is  to  be  closed ;  this  is  an  unofficial 

report,  but  it  is  likely  to  be  true,  as  the  con- 
ditions could  not  stand  the  fall  in  the  price  of 

copper. 
Transvaal. —  The  labour  position  is  im- 

proving, and  recruiting  is  on  a  more  extensive 
scale.  More  natives  are  coming  in,  and  sev- 

eral mines  that  have  been  short  of  labour  are 
now  able  to  recommence  development. 

A  cable  message  gives  the  results  at  the 
East  Rand  Proprietary  Mines  during  1918. 
The  ore  milled  was  1,372,300  tons,  as  com- 

pared with  1,741,300  tons  in  1917,  and  over 
2  millions  in  1916.  The  yield  per  ton  was 
23s.  3d.,  and  the  working  cost  22s.  6d.,  as 
compared  with  21s.  lid.  and  19s.  9d.  in  1917, 
and  24s.  4d.  and  19s.  3d.  in  1916.  The  work- 

ing profit  was  ̂ 52,916,  and  the  net  profit 
transferred  to  appropriation  account  ̂ 23,526. 

There  are  debentures  amounting  to  /^835,620 still  unredeemed.  The  ore  reserve  is  esti- 

mated at  2,200,000  tons  averaging  6'5  dwt. 
per  ton.  The  outlook  is  rather  brighter  than 
a  year  ago,  for  in  the  Driefontein,  Hercules, 
and  Cason-Cinderella  sections  developments 
in  depth  have  revealed  ore,  though  in  com- 

paratively narrow  shoots.  There  is  no  en- 
couragement, however,  to  reopen  the  southern 

section  of  the  property. 
The  fight  for  the  control  of  Witwatersrand 

Deep  has  ended  with  a  victory  of  the  local 

shareholders'  association.  In  the  polling  the 
association  obtained  122,953  votes  as  against 

theCentral  Mining's  96,767.  It  will  be  remem- 
bered that  objection  was  raised  to  the  Central 

Mining  using  the  \otes  of  the  enemy  shares 
at  present  in  the  hands  of  the  Custodian  of 
Enemy  Property.  These  votes  amounted  to 
59,708.  The  Central  Mining  had  used  them 
before  and  had  thereby  obtained  a  majority. 
The  result  of  the  poll  is  that  the  Central 

Mining  directors  who  had  put  up  for  reelec- 
tion  have  withdrawn,  and  Messrs.  F.  C. 
Holland  and  Horatio  Gamble  were  elected. 

These  gentlemen  subsequently  co  -  opted 

Messrs.  Bleloch,  O'Flaherty,  McAllister,  Ellis, 
Deeble,  and  Kosenschweig  to  the  board.  Since 
writing  the  foregoing,  we  hear  that  Central 
Mining  has  lodged  an  objection  to  the  scrutiny 
of  the  votes  as  conducted  by  Messrs.  Holland 
and  Gamble. 

A  serious  accident  occurred  at  Modderfon- 
tein  B  last  month.  .A  compressed-air  main 
burst,  killing  four  natives  and  injuring  thirty. 
The  shaft  had  to  be  closed  during  the  time  re- 

quired to  repair  the  main. 
The  ore  reserve  at  Brakpan  on  December 

31,  1918,  was  estimated  at  2,718,000  tons 

averaging  8'7dwt.  per  ton,  as  compared  with 
3,268,000  tons  averaging  9'2dwt.  on  Decem- 

ber 31,  1917.  For  the  half-year  July  to  De- 
cember, 1918,  the  tonnage  developed  was 

141,000  tons  averaging  ]r34dwt.  These 
measurements  all  assume  a  stoping  width  of 
67  inches.  The  vearly  amount  mined  is  about 
800,000  tons. 

At  Springs  Mines,  the  ore  reserve  at  De- 
cember 31  last  was  estimated  at  2,368,000 

tons  averaging  9'3  dwt.  per  ton,  as  compared 
with  2,567,000  tons  averaging  9  8  dwt.  the 
year  before.  During  the  half-year  July  to 
December,  1918,  the  tonnage  developed  was 

248,000tonsaveraging  10'5dwt.  Themonthly 
capacity  of  the  metallurgical  plant  is  40,000 
tons. 

Modderfontein  Deep  reports  the  ore  reserves 
at  December31  lastat  3,450,000 tonsaveraging 

8"8dwt.  per  ton,  as  compared  with  3,320,000 
tons  a\eraging  8"7  dwt.  at  the  end  of  1917,  in 
both  cases  the  stoping  width  being  taken  at 
78  inches. 

The  speculative  chances  of  the  southern  and 
south  eastern  portions  of  the  Far  East  Rand 
have  not  received  much  attention  in  this 

country,  owing  to  the  restriction  of  capital  in- 
vestment during  the  war.  The  success  of 

developments  in  depth  at  the  Sub-Nigel  pro- 
vided great  encouragement  to  those  who  be- 
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lieved  in  the  future  of  the  district.  The  Con- 
solidated Gold  Fields,  the  controllers  of  Sub- 

Nigel,  extended  the  operations  north-westerly 
into  Grootfontein  ;  Messrs.  L.  Ehrlich  &  Co. 
have  secured  the  northern  part  of  Klippoortje; 
Amalgamated  Properties  of  Rhodesia  (now 
the  Rhodesia  Exploration  Co.)  is  working  on 
Maraisdrift;  while  Mr.  W.  Bleloch  is  devel- 

oping the  property  of  the  Southern  Van  Ryn 
Reef  Gold  Mining  Co.,  Ltd.,  to  the  north  of 
Sub-Nigel,  the  south  portion  of  Klippoortje 
and  the  Tulipvale  belonging  to  Houtpoort, 
Limited,  and  the  Boschfontein  to  the  west  of 
Heidelberg,  in  the  last  two  cases  in  connec- 

tion with  Dr.  Hans  Sauer.  Dr.  Sauer  is  also 
drilling  on  the  Boschhoek,  Koppieskraal,  and 
Eendracht,  farther  to  the  north  and  west  of 
Heidelberg.  Between  the  Nigel  district  and 
Springs  there  are  two  farms,  the  Vlakfontein 
and  Spaarwater,  belonging  to  the  Lace  inter- 

ests;  these  are  receiving  financial  attention 
from  Sir  Abe  Bailey  and  Mr.  S.  B.  Joel,  and 
more  will  be  heard  of  them  before  long.  Un- 

doubtedly Mr.  VV.  Bleloch's  is  the  genius 
which  has  inspired  the  recent  activities  in  the 
south-east  of  the  Far  East  Rand.  His  geo- 

logical theory  is  not  the  orthodox  one.  He 
holds  that  the  deposit  worked  in  the  Far  East 
Rand  should  be  called  the  Van  Ryn  reef,  that 
it  is  entirely  different  from  the  Main  Reef 
Series,  and  that  the  Main  Reef  Series  passes 
to  the  south-east  beyond  the  Boksburg  break. 
There  are  two  reefs  in  the  Nigel  and  Heidel- 

berg district,  which  he  calls  the  Nigel  and  Van 
Ryn  reefs.  We  have  said  that  his  views  are 
not  orthodox,  but  as  the  orthodox  views  are 
not  at  all  conclusive,  seeing  that  the  charac- 

teristics of  the  Far  East  Rand  deposit  are  dif- 
ferent in  many  ways  from  those  of  the  Main 

Reef  Series  in  the  Central  Rand,  there  is  no 
reason  why  Mr.  Bleloch  should  not  be  right. 
Anyhow  payability  is  of  more  importance  than 
theory,  and  evidence  of  that  is  what  we  are 
now  waiting  for. 

Rhodesia. — The  output  of  gold  during 

January  was  reported  at  £"211,917,  as compared  with  /192,870  in  December  and 
^253,807  in  January,  1918.  The  individual 
returns  from  the  mines  show  a  steady  recovery 
from  the  depression  caused  by  the  influenza. 

The  case  of  the  .Amalgamated  Properties  of 
Rhodesia  against  the  Globe  &  Phcenix  with 
regard  to  the  ownership  of  gold  worked  below 
the  John  Bull  claim  has  been  before  the  House 
of  Lords  and  judgment  is  reserved. 

West  Africa. — The  output  of  gold  during 

January  was  /^104,063,  as  compared  with 
£"112,621  in  December  and  £"107, 863  in  Jan- 

uary, 1918.  .\t  Abbontiakoon  the  ore  treated 
gave  much  lower  returns  than  the  average  of 
the  reserve,  the  figure  being  28s.  lOd.  as  com- 

pared with  an  average  of  45s.  The  Ashanti 
Goldfields  output  was  again  lower  than  nor- 

mal, owmg  to  the  after  effects  of  the  influenza 

epidemic. 
Most  people  do  not  know  that  cassiterite  is 

found  in  Gold  Coast  Colony  any  more  than 
they  are  aware  that  gold  is  mined  in  Nigeria. 
Mr.  A.  E.  Kitson,  the  director  of  the  Gold 
Coast  Geological  Survey,  wrote  a  brief  report 
in  1914  relatmg  to  the  alluvial  and  lode  de- 

posits near  Winnebah,  which  bad  been  dis- 
covered by  a  member  of  the  firm  of  Innes, 

Macdonald,  &  Seale.  These  deposits  are  now 
interesting  the  Stock  Exchange,  where  some- 

thing is  heard  of  the  shares  in  the  Appollonia 
Gold  Fields,  Limited,  which  acquired  the 

firm's  concessions.  Two  other  companies 
owning  concessions  in  the  same  neighbour- 

hood are  the  London  Dublin  Gold  Coast 
Syndicate  and  the  Dunkwa  Mining  Syndicate. 

Nigeria.  —  As  mentioned  last  month,  the 
Tin  Areas  of  Nigeria  is  to  change  its  name  to 
the  British  West  African  Corporation,  and  to 
issue  additional  capital.  Resolutions  have  been 

passed  to  increase  the  capital  from  £"200,000  to 
£"500,000  by  the  issue  of  1,200,000  new  shares 
of  5s.  each,  and  Treasury  consent  has  been 
obtained.  The  new  money  will  be  used  in 
general  merchanting  and  transport  business. 
Mining  men  often  think  that  there  is  nothing 
but  tin  in  Nigeria.  -As  a  matter  of  fact, 
Nigeria  is  already  a  most  important  source 
of  raw  material,  mostly  vegetable,  and  prom- 

ises to  expand  vastly  as  a  supplier  of  vegetable 
and  animal  products. 

The  Juanita  Mines  of  Rhodesia,  Ltd.,  after 
four  years  of  quiescence,  is  now  circulating 
reports  as  to  its  intentions  in  Nigeria.  It 
has  mining  rights  on  the  Bilidi  ri\er,  Bauchi 
Province,  and  announces  that  a  regular  output 
will  commence  in  May.  .Application  has  been 
made  to  the  Treasury  to  allot  30,000  unissued 
shares  of  5s.  each. 

Australasia. — The  latest  cabled  reports 
indicate  that  the  influenza  epidemic  has  passed 
in  Victoria  and  New  South  Wales.  The  ex- 

perience of  medical  men  there  is  that  inocula- 
tion has  been  eflfective  in  moderating  the 

disease. 

Last  month  our  Melbourne  correspondent 
referred  to  the  openmg  of  iron  ore  deposits  at 
Cadia,  New  South  Wales,  by  ̂ Messrs.  G.  &  C. 
Hoskins,  of  Lithgow.  The  deposit  to  which 
reference  was  made  is  the  Iron  Duke,  par- 

ticulars of  which  are  given  in  an  article  in  this 
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issue.  The  branch  hne  connecting  with  the 
railway  at  Spring  Hill  has  been  completed, and 
also  an  aerial  ropeway,  f  mile  long,  from  the 
quarry  face  to  the  railhead. 

Not  long  ago  we  mentioned  that  the  manu- 
facture of  galvanized  iron  was  being  estab- 

lished in  Australia.  The  liroken  Hill  Pro- 
prietary now  announces  that  the  construction 

of  the  works  has  been  commenced  at  New- 
castle, New  South  Wales.  This  industry  has 

been  founded  conjointly  with  John  Lysaght, 
Limited,  of  Bristol.  Newcastle  promises  to 
become  a  great  manufacturing  centre.  Other 
enterprises  now  in  hand  are  the  nail  and  wire 
works  of  the  Austral  Nail  Co.,  the  cement 
works  of  the  Newcastle  Slag  Cement  Co.,  and 
the  oil,  grease,  and  disinfectant  factories  of 
Paul  &  Gray,  Ltd.  Shipbuilding  at  Walsh 
Island  is  another  important  new  industry. 

Alkali  manufacture  in  Australia  has  been 
noted  in  the  pages  of  the  Magazine  several 
times  recently.  News  is  now  to  hand  that  the 
Mount  Lyell  company  intends  to  start  the 
electrolytic  process  at  their  Yarraville  phos- 

phate works  near  Melbourne,  employing  sea 
water  as  the  source  of  salt.  A  similar  plant 
is  to  be  erected  at  Edithburg,  at  the  southern 
end  of  Yorke  Peninsula,  South  Australia,  by 
the  Standard  Salt  Company.  These  works 
have    been  designed  by  American  chemists. 

In  another  part  of  this  issue  particulars  are 
given  of  the  Northampton  lead-mining  district 
in  West  Australia,  which  has  had  a  wave  of 
prosperity  owing  to  the  steady  demand  and 
high  price  of  lead.  Since  the  Armistice  the 
lead  market  has  been  demoralized,  and  the 
Fremantle  Trading  Company,  which  operates 
the  smelter  and  most  of  the  mines,  has  been 
obliged  to  cease  smelting  and  mining.  This 
stoppage,  it  it  hoped,  will  not  be  for  long,  for 
the  usual  local  trade  demand  for  the  metal 
will  revive  again  and  the  market  become 
steady  once  more. 

The  report  by  Mr.  Lindesay  Clark,  manager 
of  the  Briseis  Tin  Mining  company,  on  the 
best  method  of  mining  the  Morwell  coal  de- 

posits east  of  Melbourne  has  been  submitted  to 
the  Victorian  Minister  of  Mines.  Thesedeposits 
of  brown  coal  are  several  hundred  feet  thick 

and  are  near  the  surface.  Mr.  Clark  proposes 
to  remove  the  overburden  by  steam  shovels, 
and  to  excavate  the  coal  by  open-cut,  using 
explosives  and  steam  shovels.  On  a  yearly 
output  of  500,000  tons,  the  pumping  charges 
would  not  be  inore  than  2d.  per  ton,  and  6d. 
would  be  added  to  the  cost  per  ton  of  coal  for 
the  expense  connected  with  the  removal  of  the 
overburden.     The  mining  cost  is  estimated  at 

18d.  per  ton,  bringing  the  total  cost  to  26d. 
per  ton.  At  the  spot  where  work  is  to  be  com- 

menced the  overburden  is  33  ft.  thick,  and  the 
thicknessof  coalto  be  excavated  by  this  method 
is  120  ft.  As  has  already  been  mentioned  in 
these  columns,  the  coal  is  to  be  gasified  and 
the  power  transformed  into  electric  current. 

Malay. — The  figures  for  the  export  of  gold, 
and  tin  and  tungsten  concentrates  from  the 
Federated  Malay  States  during  1918  are  as 

follows:  Gold,  ̂ "70,948,  as  compared  with ^^70,346  in  1917  :  tin  concentrate,  37,370  tons, 
as  compared  with  39,833  tons ;  wolfram  con- 

centrate, 710  tons,  as  compared  with  421  tons; 
scheelite  concentrate.  111  tons,  as  compared 
with 340  tons.  With  regard  totin  concentrate, 
the  decline  has  been  continuous  during  recent 
years,  the  figures  for  1913  to  1918  being  50,127 
tons,  49,042  tons,  46,767  tons,  43,871  tons, 
39,833  tons,  and  37,370  tons  respectively. 

The  Tekka  company,  one  of  Mr.  James 

Wickett's  companies  operating  in  Perak, 
floated  a  subsidiary,  the  Tekka-Taiping,  in 
1913,  and  still  holds  20,000  shares,  which 
stand  in  its  books  at  par.  These  shares  are 
now  being  offered  at  par  to  shareholders  in 
Tekka.  As  the  shares  stand  at  a  high  pre- 

mium, the  quotation  being  about  £}>.  15s., 
it  is  clear  that  Tekka  shareholders  are  in  for 
a  good  thing. 

Canada. — The  output  of  metals  in  British 
Columbia  during  1918  is  estimated  by  Mr.  W. 
Fleet  Robertson,  the  Provincial  Mineralogist, 
as  follows:  Gold,  placer,  $308,000:  gold, 
lode,  $3,250,000;  silver,  2,886,861  oz.;  lead, 
19,620  long  tons;  copper,  28,298  tons;  zinc, 
16,138  tons;  coal,  2,292,068  tons.  The  out- 

put of  lode  gold,  lead,  copper,  and  coal  showed 
slight  increases  ;  zinc  and  silver  were  rather 
lower.  The  increase  in  the  gold  output  is 
largely  due  to  the  new  producer,  the  Surf 
Inlet  mine,  and  also  to  activity  at  Rossland. 

Dr.  Alfred  Stansfield,  of  McGiU  University, 
has  issued  a  report  on  the  possibility  of  treat- 

ing British  Columbian  iron  ores  by  electric 
smelting.  He  states  that  50,000  tons  of 
magnetite  can  be  delivered  per  year,  and  that 
this  ore  is  practically  free  from  phosphorus, 
titanium,  sulphur,  and  copper.  He  estimates 
that,  with  hydro  electric  power  at  |>15  per 
horsepower  year,  pig  iron  could  be  made  at 
just  under  ̂ 30  per  ton.  It  is  probable  that 
charcoal  could  be  obtained  cheaply  from 
waste  wood  at  the  lumber  mills.  The  Pro- 

vincial Department  of  Mines  has  offered  $3 
per  ton  as  bonus.  Before  embarking  on  the 
enterprise.  Professor  Stansfield  recommends 
that  the  iron  ore  deposits  should  be  developed, 
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water-rights  secured,  a  plant  for  making  char- 
coal provided,  and  the  latest  metallurgical 

developments  investigated  and  tested. 
United  States- — The  output  of  lead  in  the 

United  States  during  1918  was  estimated  at 
491,750  longtons.andofzinc  468,860  long  tons. 

The  directors  of  the  Anaconda  Copper  Com- 
pany have  authorized  the  issue  of  $50,000,000 

gold  bonds,  for  the  purpose  of  financmg  the 
Andes  Copper  Mining  Company,  which  owns 
the  Potrei;illas  copper  mines  in  Chile.  Half 
of  this  amount  has  been  issued  to  the  Guaranty 
Trust  Co.,  of  New  York,  and  the  bonds  have 
been  placed  among  bankers.  The  financing 
of  the  South  American  enterprises  has  hither- 

to been  effected  out  of  Anaconda  profits.  The 
money  spent  already  will  be  refunded  out  of 
the  proceeds  of  the  issue  of  these  bonds,  and 
the  bonds,  which  run  for  ten  years,  will  be  re- 

deemed by  the  South  American  companies. 
Mexico. — The  outlook  in  Mexico  is  now 

better  than  it  has  been  since  the  days  before 
therecentrevolutions.  Carranzahasstrength- 
ened  his  position,  and  is  endeavouring  to  get 
in  contact  with  law  and  order  in  other  countries. 

His  emissary  is  in  New  York  interviewing  the 
banks  with  a  view  to  restoring  the  public  debt 
of  Mexico  to  its  just  position,  and  to  securing 
further  credits  or  renewing  financial  connec- 

tion. Concurrently  a  strong  committee  repre- 
senting American,  English,  ̂ nd  French  finan- 

cial houses  has  been  formed  to  watch  over  the 
interests  of  foreign  investors  and  capitalists. 
Roving  bands  of  insurgents  are  still  at  large 
in  several  parts  of  Mexico,  and  we  have  not 
heard  of  the  extinction  of  Villa  or  Zapata.  In 
this  country  and  in  Europe  generally  the  man- 

date to  police  Mexico  would  be  readily  granted 
to  the  United  States.  After  the  extermination 
of  the  known  marauders,  only  a  gentle  and 
kindly  policing  would  be  necessary. 

The  report  of  the  San  Francisco  Mines  of 
Mexico,  operating  near  Parral,  Chihuahua, 
announces  the  transfer  of  the  property  and  the 
obtaining  of  Treasury  consent  to  issue  the 
shares  to  the  shareholders  in  the  old  company, 
tfie  San  Francisco  Del  Oro  Mining  Co. 
Messrs.  Knox  &  Allen  revised  the  treatment  of 
the  ore,  which  is  a  complex  sulphide,  and  the 
plant  to  treat  3,000  tons  per  month  has  been 
completed.  The  conditions  to  ensure  regular 
running  are,  however,  still  lacking,  for  rail- 

way transport  is  undependable.  The  mill  is 
designed  to  produce  silver-lead  concentrate, 
which  is  to  be  sold  to  the  American  Smelting 

&  Refining  Co.'s  smelter  at  Chihuahua.  The 
tailing  is  high  in  zinc,  but  as  there  is  no  pres- 

ent outlet  for  zinc  concentrate,  nothing  further 

can  be  done  in  the  realization  of  the  metallic 
constituents  of  the  ore. 

Colombia. — The  shares  of  the  Colombian 
Mining  &  Exploration  Co.  are  well  known  on 
the  Stock  Exchange  as  a  medium  for  specula- 

tion, but  little  definite  information  from  the 
mines  is  published.  At  the  meeting  of  share- 

holders held  last  October,  the  chairman  said 
much  about  the  glowing  prospects  of  the 
Marmato  Hill  gold  mines.  No  progress  re- 

port has  been  published  since,  but,  instead,  the 
attention  of  the  market  has  been  turned  to  an 
oil  concession  which  has  been  secured.  A 
cabled  report  from  Mr.  Rupert  Way  is  brief 
and  couched  in  glowing  but  vague  terms.  It 
is  impossible  to  give  any  opinion  of  the  gold 
and  oil  projects  as  business  propositions. 

Siberia. — The  Irtysh  Corporation  has  pub- 
lished a  cable  from  the  managing  director 

in  Siberia  of  this  group  of  mining  companies. 
He  reports  satisfactory  progress.  The  output 
of  coal  at  Ekibastous  during  December  was 
3,000  tons,  and  300  tons  of  coke  was  produced. 
The  fleet  is  being  put  into  condition  for  sum- 

mer service.  The  exclusive  prospectingrights 
on  the  Ridder  concession  have  been  extended 
for  a  year  by  the  Siberian  Government,  and 
at  the  close  of  the  period  the  company  has  the 
preferential  right  of  locating  claims  for  another 
five  years.  Five  new  claims  have  been  made 
on  promising  mineral  outcrops  on  the  copper 
belt,  and  four  on  the  lead-zinc  belt.  Prospec- 

ting and  location  of  other  claims  will  be  con- 
tinued this  summer.  The  Siberian  Govern- 

ment has  proposed  to  the  company  that  it 
should  undertake  the  production  of  soda  from 
the  alkaline  lakes  near  Ekibastous,  and  a  start 
on  this  work  is  being  made. 

Spain. — An  instance  of  the  growth  of  in- 
ternational agreement  in  commercial  under- 

takings is  provided  by  the  projects  for  build- 
ing new  railways  in  Spain.  One  of  the  pro- 

posals comes  from  the  English  and  French 
Governments,  and  constitutes  part  of  a  plan 
for  the  connection  of  all  parts  of  Europe  and 
Africa  by  means  of  railways.  The  scheme  is 
to  build  an  electric  line  connecting  the  French 
system  at  a  point  just  north  of  Bayonne  with 
Algeciras  across  the  bay  from  Gibraltar.  The 
route  is  not  through  centres  of  population,  ex- 

cept Madrid,  for  local  traffic  is  not  desired. 
The  other  proposal  comes  from  the  United 
States,  and  involves  the  building  of  docks  at 
Vigo  and  a  railway  connecting  with  Bayonne. 
This  route  is  devised  for  the  expansion  of 
American  trade  with  southern  Europe,  and 
also  for  the  shortening  of  the  time  occupied 
by  the  journey  between  New  York  and  Paris. 



THE   NORTHAMPTON    LEAD- 
WEST   AUSTRALIA. 

IINING   DISTRICT, 

By   C.    M.   HARRIS,  M.Inst.M.M. 

The  author  gives   an  account  o(  an   old  lead  -  mining  district  in  West  Auslraha  that 
showed  renewed  activity  during  the  war. 

THE  Northampton  mineral  field  is  200 
miles  north  of  Perth,  West  Australia, 
and  extends  from  the  Chapman  River  on 

thesouth  to  the  Murchison  River  across  a  zone 

24  miles  wide.  It  is  the  oldest  mining  dis- 
trict in  the  State.  The  first  discovery  of  cop- 

per was  made  in  1842,  in  the  Wannerenooka 

mine,  but  active  operations  were  not  com- 
menced until  some  ten  or  twelve  years  after. 

Several  other  copper  mines  were  discovered 
and  worked,  and  then  the  lead  mines  were 

opened  up.  The  former  either  became  de- 
pleted of  copper  or  turned  into  lead,  and  at  the 

present  time  there  are  not  any  copper  mines 
in  operation.  The  figures  available  show  that 

the  production  of  copper  was  9,394  tons,  ̂ 'alu- 
ed  at  ̂ 148,744,  the  prices  having  varied  from 
£35  per  ton  in  1889  to  /1 08  in  1872.  Lead 
mining  commenced  in  the  early  sixties  of  last 

century,  and  gradually  increased  to  an  output 
of  3,955  tons  in  1877  valued  at  /47,466. 
After  that  it  decreased  until  1891,  when,  owing 
to  the  price  of  lead  havmg  fallen  .to  £9,  it 
was  found  impossible  to  keep  going.  How- 

ever, with  the  high  price  secured  during  the 
past  four  years,  there  has  been  a  distinct  re- 

vival, and  at  the  time  of  writing  the  output  ex- 
ceeds 5,000  tons  of  pig  lead  per  annum,  worth 

approximately  ;^147,000,  all  of  which  has  been 
sold  to  the  British  Minister  for  Munitions. 

In  his  report  on  the  district,  the  Govern- 
ment Geologist,  Mr.  A.  Gibb  Maitland,  says: 

"  The  area  is  traversed  by  a  series  of  basic 
dykes,  which  are  continuous  for  miles,  and 
parallel  to  these  are  lodes  of  lead  and  copper, 
which  have  already  been  opened  up.  These 
igneous  dykes  being  of  deep-seated  origin,  and 
as  the  lodes  fill  in  similar  fissures,  there  is  every 

reason  to  believe  that  they 
will  continue  downward  as 

far  as  ever  operations  are 

likely  to  be  carried."  The same  reasons  also  apply  to 
the  extension  of  the  lodes 
for  considerable  distances 
along  the  line  of  fracturing. 
In  those  mines  which  are 

opened  up  to  any  extent,  the 
ore-bodies  have  been  proved 
up  to  1,200  ft.  in  length.  .A 
system  of  judicious  prospect- 

ing would  doubtless  open  up 
many  more  lodes  than  are  at 

present  known, and  the  excel- 
lent results  now  being  obtain- 

ed at  the  Surprise  lead  mine 
described  hereafter,  which 
was  discovered  in  1917,  cer- 

tainly warrant  more  atten- 
tion to  this  large  region  than 

!i.  has  enjoyed  hitherto.  It 
\.ni  be  of  interest  to  your 
readers  if  I  give  an  account 
of  the  various  mines  and  de- 

posits. Narra  Tarra.  —  This 
mine  is,  with  the  Baddera 
and  Wheal  Ellen  mines,  the 

property  of  the  F"remantle Trading  Company,  Limited, 
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which  treats  the  ore  from  these  mines  at  the 
smelting  works  at  Fremantle,  and  purchases 
ores,  from  the  other  mines  in  the  district,  on 
terms  arranged  with  the  Mines  Department. 
The  Narra  Tarra  property  consists  of  750 
acres  of  freehold  land  at  Protheroe,  13  miles 
southeast  of  Northampton,  a  townsite  named 
in  honour  of  Mr.  Protheroe  Jones,  chairman 
ol  directors  of  the  company.  The  main 
shaft  has  been  sunk  to  a  depth  of  460  ft.,  and 
drives  have  been  put  in  on  the  lode  for  a  length 
of  756  ft.  ;  but  by  including  the  old  workings 
which  are  now  being  re-opened,  there  is  over 
1 ,000  ft.  of  driving  along  the  line  of  lode.  The 
ore  is  taken  out  over  widths  varying  from  5 
to  20  ft.,  and  the  output  is  25,000  tons  of  ore 
per  annum,  which  yields  3,500  tons  of  leady 
concentrate  of  an  assay-value  of  7036%  lead. 
At  the  south  end  of  the  workings  the  lead  is 
replaced  by  a  lode  carrying  12%  of  copper,  in 
the  form  of  chalcopyrite.  This  feature  is  of 
considerable  interest,  in  that  the  transition 
from  lead  to  copper  is  most  abrupt,  there  not 
being  any  mixed  lead  and  copper  ore  as  might 
be  supposed. 

Steam  is  supplied  from  two  Lancashire  boil- 
ers and  is  used  for  operating  an  8  by  16  in. 

double-drum  winding  engine  for  mine  haul- 
age, and  also  a  32  k.w.  electric  generator  used 

for  lighting  purposes,  and  the  motor  driving  the 
return  water  pump  at  the  dam.  The  crushing 
and  dressing  plant  is  driven  by  an  110  h.p. 
suction  gas  engine  supplied  from  a  Mond- 
type  up-draughl  generator  burning  wood. 
This  type  of  generator  necessitates  the  use  of 
a  tar  extractor.  The  wood  for  the  generators 
IS  cut  into  about  9  in.  lengths  by  a  circular 
saw,  from  6  ft.  wood.  The  ore  is  trucked  from 
the  brace  at  the  collar  of  the  shaft  a  short  dis- 

tance to  the  mill,  where  it  is  tipped  on  to  a 
grizzly,  and  then  crushed  in  a  No.  3  Gates 
crusher.  The  ore  which  passes  through  the 
grizzly  and  crusher  discharges  on  to  a  14  in. 
conveyor  belt,  and  is  elevated  to  a  bin,  from 
whence  it  is  taken  by  a  conveyor  belt  to  a  set 
of  24  by  10  in.  Cornish  rolls.  The  crushed 
ore  from  the  rolls  falls  on  to  a  short  conveyor 
belt  discharging  into  a  12  in.  bucket  elevator, 
which  elevates  the  ore  to  trommels.  The  fine 

ores  passes  through  the  trommel  into  a  bin  be- 
neath, and  the  roughs  pass  through  chutes  on 

to  a  belt  which  returns  them  to  the  rolls.  The 
fine  ore  is  elevated  by  a  belt  from  the  bottom 

of  the  bin  to  a  30  in.  compound  May's  jig, 
where  it  is  dressed  and  separated  into  concen- 

trate, middling,  and  tailing,  the  middling  being 
further  concentrated  over  two  Wilfley  tables. 
The  mixed  concentrate  is  carted  a  distance  of 

3i  miles  to  the  Nabawa  railway  and  railed 
loose  to  Fremantle.  The  tailing  until  recent- 

ly has  been  elevated  to  the  dump  by  a  Frenier 
pump,  but  this  has  now  been  replaced  by  a 
12  in.  bucket  elevator.  The  water  supply  is 
drawn  from  the  mine,  with  the  addition  of  re- 

turn water  from  the  dam  by  means  of  a  three- 
throw  pump  operated  by  an  electric  motor. 
Baddera  Consolidated.—  This  group 

consists  of  152  acres  of  freehold  land  situated 
some  4i  miles  north  from  Northampton,  and  is 
equipped  with  a  plant  similar  to  that  on  the 
Narra  Tarra  mine.  The  concentrate  is  carted 
half  a  mile  to  the  railway,  and  trucked  loose 
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to  the  company's  smelters  at  P'remantle.  The 
output  is  21,000  tons  of  ore  per  annum,  pro- 

ducing 3,000  tons  of  leady  concentrate  of  an 
average  assay-\alue  of  73%.  The  main  shaft 
has  been  sunk  to  a  depth  of  455  ft.,  and  north 
and  south  drives  have  been  put  in  a  distance 
of  775  ft.  along  the  main  lode.  A  branch  lode 
off  this  has  been  driven  on  for  247  ft.  in  a  south- 

easterly direction.  The  lode  varies  from  4  to 

16  ft.  in  width,  and  averages  10'5%  of  lead. 
Wheal  Ellen. — This  property  is  situated 

about  a  mile  to  the  south-west  of  Northamp- 
ton railway  station,  and  was  re-opened  in  1916 

by  the  Fremantle  Trading  Company.  The 
mine  was  first  worked  in  1872.  At  a  depth 
of  70  ft.  the  lode  was  driven  on  for  1,200  ft., 

and  ̂ 16,000  worth  of  ore  was  raised.  A  new 
vertical  main  shaft  has  been  sunk  to  a  depth 
of  135  ft.,  and  a  body  of  fair  grade  ore  is  being 
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opened  up,  over  a  stoping  width  of  5  ft.  The 
ore  is  railed  to  Baddera,  where  it  is  dressed, 
and  the  concentrate  sent  to  Fremantle. 
Whkal  May. — This  mine  is  situated  about 

a  mile  to  the  south  of  Baddera.  At  the  pres- 
ent time  it  is  not  being  worked.  The  shafts 

and  old  workings  show  that  the  lode  was  open- 
ed up  for  over  800  ft.  in  length,  at  a  depth  of 

70  ft.  The  lode  varies  up  to  8  ft.  in  width,  and, 
with  the  characteristic  feature  of  the  district, 
the  ore  on  each  wall  is  of  much  higher  grade 
than  in  the  centre.  The  records  show  that 
2,200  tons  of  concentrate  assaying  75%  lead 
were  produced.  At  that  time  lead  was  only 
£14  per  ton,  which  did  not  show  sufficient 
margin  of  profit  to  warrant  the  cost  of  develop- 

ment work  below  water  level.  It  is  \ery  prob- 
able that,  with  the  present  high  price  of  lead, 

and  the  increased  facilities  for  transport  and 
dressing,  this  mine  will  be  re-opened  and  work- 

ed at  a  profit. 
NoOKA. — This  mine  is  two  miles  west  of 

Northampton,  and  although  the  lode  is  only 
from  2  to  4  ft.  in  width,  the  quality  is  good. 
It  has  produced  about  1,000  tons  of  ore  and  is 
opened  up  at  the  90  ft.  level.  The  owners 
have  a  small  dressing  plant  consisting  of 
cracker,  triple  rolls,  jigs,  and  Wilfley  table, 

operated  by  an  oil  engine.  \\'hen  first  open- ed up,  there  was  a  considerable  quantity  of 
zinc  blende  in  the  ore,  but  this  is  becoming 
less  with  depth. 

Fortune  Exploration. — This  property 
was  worked  half  a  century  ago,  being  known 
as  the  Wheal  Fortune  Extended  mine.  It 
produced  2, 376  tonsof  copper  oreaveragingl  7%, 
and  2,732  tons  of  lead  concentrate  averaging 
75%.  Owing  to  the  fall  in  the  price  of  lead 
and  other  causes,  it  was  shut  down  for  many 
years.  Subsequently  it  was  floated  in 
England  for  ̂ 60,000  as  the  Geraldine  Copper 
and  Lead  Mines,  Ltd.,  on  the  strength  of  re- 

ports collected  from  various  sources.  Most 
of  these  reports  were  written  by  old  Cornish 
mine  captains,  with  a  plenitude  of  figures  and 
estimates,  presenting  visions  of  untold  wealth, 
simply  waiting  to  be  converted  into  dividends. 
However,  little  or  no  work  was  done  by  the 
company,  and  the  property  was  sold  to  the 
present  owners,  who  found  a  new  lode  which 
they  are  now  opening  up  with  encouraging 
prospects. 

KlRTON's. — A  mile  to  the  north-west  of  the 
Fortune  Extended  mine  is  Kirton's  lead  mine, 
which  was  first  opened  up  in  1873.  This 
mine  was  extremely  rich  in  parts.  The  shoots 
of  ore  were  some  of  the  largest  in  the  district, 
being  worked  at  a  number  of  points  extending 

over  half  a  mile  in  length.  The  mine  has  been 
re  opened,  and  the  shafts  at  the  north  and 
south  ends  of  the  property  are  being  sunk  be- 

low the  old  workings.  In  the  dressing  plant, 
erected  by  the  present  owners,  a  Richards 
pulsator  jig  has  taken  the  place  of  the  usual 
May  jig,  and  the  results  are  stated  to  be  very 
satisfactory.  The  want  of  capital  is  retarding 
the  opening  up  of  this  property,  which  is  one 
of  considerable  promise. 

Geraldine  District. — This  centre  is  on 
the  Murchison  River,  forty  miles  to  the  north 
of  Northampton,  and  nine  miles  from  Ajana, 
the  terminus  of  the  railway  line.  Several 
very  promising  mines  are  being  opened  up. 
The  output  is  about  £^4,000  of  lead  per  month 
out  of  development  work  in  new  ground,  which 
was  discovered  during  the  past  year.  The 
Geraldine  mine  was  worked  in  1857  more  or 

less  until  1878,  during  which  period  a  con- 
siderable quantity  of  lead  ore  was  raised  and 

dressed.  It  was  the  best  lead  mine  in  the  dis- 
trict, but  owing  to  the  unfortunate  position  of 

the  four  shafts  in  the  bed  of  the  Murchison 
River,  the  floods  filled  all  shafts,  and  for  many 
years  that  portion  of  the  mine  has  never  been 
unwatered.  At  320  ft.  on  the  underlie,  which 
is  the  depth  of  the  main  shaft,  it  is  stated  that 
there  is  30  in.  in  width  of  solid  galena,  averag- 

ing about  70%  lead.  The  property  is  being 

worked  by  tributers.  They  discovered  aparal- 
lel  lode,  which  they  have  opened  up  for  some 

200  ft.  in  length  on  the  surface,  on  a  vein  vary- 
ing from  12  to  36  in.  in  width.  With  very  little 

hand  picking,  the  ore  can  be  raised  to  75%  lead. 
Geraldine  South. — This  is  another  old 

mine,  which  some  thirty  years  ago  produced 
500  tons  of  high-gradeore  from  a  depth  of  40  ft. 
Owing  to  an  inrush  of  water  cut  when  the  lode 
widened,  the  mine  was  flooded,  and  the  owners 
had  not  sufficient  pumping  power  to  cope  with 
it.  It  has  recently  been  secured,  and  is  being 

opened  up,  by  an  English  development  syndi- 
cate, with  every  prospect  of  success.  The  ore 

from  this  mine  won  the  first  prize  for  purity 
at  the  Melbourne  Exhibition  in  1889. 

Surprise. —  This  is  a  new  mine,  which  was 
discovered  last  year,  and  has  been  opened  up 
for  nearly  200  ft.  in  length  at  water  level,  40  ft. 
The  lode  averages  8  ft.  in  width,  and  assays 
50%  lead.  The  ore  is  picked  up  to  70%,  and 
the  seconds  put  through  a  small  hand  jig.  The 
output  of  crude  ore  and  concentrate  from  de- 

velopment on  this  mine  nowaniounts  to  /^3,000 per  month.  When  the  main  shaft  has  been 
completed  to  the  100  ft.  level,  and  the  lode 
opened  up  at  that  level,  the  owners- expect  to 
turn  out  ;^10,000  worth  of  lead  per  month. 
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The  lode  has  been  proved  at  various  points  on 
the  surface  for  over  900  ft.  in  length.  Four 
shafts  are  being  sunk  at  intervals  over  this 
distance  on  the  lode  to  100  ft.,  and  at  depths 
varying  from  60  to  80  ft.  the  lode  is  maintain- 

ing its  high  quality  in  lead.  This  ore  carries 
only  about  4  oz.  of  silver  to  the  ton,  with  a 
small  percentage  of  copper  and  zinc,  but  not 
in  sufficient  quantity  to  interfere  with  smelting. 
The  north  face  of  the  drive  is  15  ft.  in  width 

and  assays  60?o  lead. 
Mary  Springs. — This  is  another  old  prop- 

erty, and  is  situated  4i  miles  north  of  the 
Murchison  River.  It  was  worked  in  1878, 
and  has  now  been  taken  up  again.  There  are 
three  parallel  lodes,  which  occur  in  an  igneous 
dyke  some  160  ft.  in  width.  The  dyke  itself 
is  so  much  charged  with  galena  that  it  is  really 
a  lode  formation  carrying  in  places  up  to  20% 
of  lead.  Two  of  these  lodes  have  been  opened 
up  for  150  ft.  in  length,  and  at  the  bottom  of 
the  shaft,  60  ft.,  there  is  18  in.  of  ore,  assaying 
75%  lead. 
Freehold  Mineral  Lands. — There  are 

two  great  drawbacks  which  will  have  to  be 
surmounted  before  the  Geraldine  centre  of  the 
Northampton  mining  district  can  make  the 
progress  that  the  extent  and  grade  of  the  lodes 
warrant.  The  first  is  the  private  ownership 
of  much  of  the  mineral  lands,  which  were  alien- 

ated half  a  century  ago.  The  mines  were 
worked  for  a  time  and  then  shut  down,  and  the 
owners  will  not  work  them,  and  will  neither 
sell  the  land  nor  let  it  on  tribute  at  a  fair  price 
or  royalty.  The  freeholders  of  these  lands 
purchased  the  mineral  rights  under  an  old  Act, 
so  that  a  prospector  cannot  take  advantage  of 
the  Mining  on  Private  Property  Act,  as  he  can 
do  on  lands  which  were  sold  in  recent  years. 
Consequently,  unless  he  has  very  good  reason 
to  believe  that  he  will  open  up  some  high  grade 
ore,  a  prospector  will  not  pay  the  heavy  rate 
of  royalty  demanded  by  the  owners.  There 
are  many  old  mines  which  would  be  reopened 
and  worked  if  the  owners  would  sell  at  a  reason- 

able price  or  agree  to  royalties  on  the  net  re- 
turn to  the  prospector  based  on  a  sliding  scale, 

a  system  so  successful  on  the  gold  mines 
throughout  the  State.  At  a  time  like  this, 
when  there  is  so  great  a  demand  for  lead,  the 
State  should  have  the  right  to  say  to  the  own- 

ers, "  You  must  either  work  these  mines,  or  let 
some  one  else  do  so,  paying  you  a  fair  royalty, 

proportionate  to  their  net  return."  This  might 
be  an  attack  on  vested  interests,  and  one  that 
the  Government  would  be  chary  to  do,  but  the 
locking  up  of  mines  for  over  thirty  years  is 
so  serious  that  strong  measures  are  needed. 

The  second  drawback  is  the  need  of  a  public 
dressing  plant  for  crushing  and  concentrating 
the  second-grade  ore,  which  will  not  pay  to 
send  to  Fremantle.  The  erection  of  this  is 
only  a  matter  of  time,  as  the  Government  will 
doubtless  subsidize  one  of  the  mine  owners  or 
install  a  State  dressing  plant,  as  soon  as  it  can 
be  kept  going.  It  does  not  pay  to  send  any 
ore  under  60%  to  Fremantle,  so  that  only  the 
high-grade  ore  is  hand  picked,  while  the  re- 

mainder is  stacked  on  the  surface,  or  left  in 
the  mme.  The  freight  on  the  ore  from  Ajana 
to  the  Fremantle  Smelting  Works  is  16s.  2d. 
per  ton.  It  is  bought  on  90%  of  the  assay- 
value,  the  returning  charges  being  120s.  per 
ton,  so  that  65%  ore  leaves  the  owners  about 
£i  per  ton  for  mining  and  profit. 

Jarosite. — This  potash-iron  mineral  is 
found  at  Northampton,  generally  in  conjunc- 

tion with  graphite  near  the  contact  of  the  gran- 
ite and  basic  dykes.  The  percentage  of  pot- 

ash in  the  deposit  which  is  now  being  opened 
up  varies  from  2\  to  5%,  and  can  be  treated 
by  grinding  and  roasting,  the  potash  then  be- 

ing in  a  soluble  form.  The  by-product  is  iron 
o.xide,  which  makes  an  excellent  paint.  This 

property  is  being  developed  by  a  local  syndi- 
cate, which  has  placed  a  qualified  mineralogi- 

cal  chemist  in  charge  of  operations. 
Salt  Deposit. — Some  twenty  miles  to  the 

west  of  Northampton  there  is  a  large  area  on 
the  coast  called  Hutt  Lagoon,  which  carries  a 

very  high-grade  deposit  of  salt.  This  salt  is 
being  collected,  and  put  on  the  market. 

Conclusion. —  From  the  foregoing,  which 
is  but  a  brief  description  of  mines  now  in  opera- 

tion, it  will  be  readily  appreciated  that  the  at- 
tention which  it  is  now  attracting  is  well  war- 

ranted. This  attention  will  be  much  increased 
if  some  working  agreement  can  be  arrived  at 
between  the  owners  of  the  freehold  lands  and 
the  Government,  so  that  the  old  mines,  of 
which  at  least  15  are  now  locked  up,  can  be 
reopened.  I  can  best  conclude  by  quoting 
from  a  report  to  the  State  Mining  Engineer 
made  by  Mr.  S.  Cullingvvorth,  who  was  the 
Inspector  of  Mines  for  this  district  for  many 
years,  and  now  mme  superintendent  of  the 

Fremantle  Trading  Company  :  "  The  number of  metalliferous  veins  discovered,  the  extent 
over  which  they  exist,  and  the  quantity  of  both 
lead  and  copper  ore  produced,  often  under  very 
primitive  conditions,  all  point  to  possibilities 

ahead,  if  opened  up  in  an  energetic  manner." 
[The  foregoing  article  was  written  toward  the 

end  of  last  year.  Unfortunately  the  drop  in 
the  price  of  lead  has  since  made  it  necessary 
to  close  the  smelter  for  a  time. —  EDITOR.] 



FOUR  YEARS  AS  A   PRISONER   OF  WAR 

By   J.   C.    FARRANT. 

author  was  taken  prisoner  after  the  fall  of  Antwerp,  and  was 

then  to  Russia,  and  afterwards  to  Saxonv. 

cnl  first  to   Doberitz, 

DL'KING  the  time  I  was  in  the  hands  of 
the  Germans  I  kept  a  record  of  the  life 

of  the  prisoners,  the  conditions  under  which  we 
existed,  and  general  treattnent.  On  many  occa- 

sions searches  for  notes  and  diaries  were  made 

by  the  German  authorities,  but  they  did  not 
find  mine.  On  one  occasion  a  diary  made  by 
another  prisoner  was  found  when  we  were  in 
the  Russian  trenches,  with  the  result  that  the 
whole  Company  was  punished  by  working  an 
additional  two  hours  daily  for  an  indefinite 
period.  This  made  our  own  men  sore,  and  I 
was  quite  unpopular  for  the  time  because  they 
knew  I  had  a  diary  as  well.  .As  we  were  hav- 

ing a  particularly  sticky  time,  I  almost  decided 
to  destroy  my  notes,  but  on  second  thoughts  I 
did  not. 

On  the  morning  of  October  4,  1914,  inen  of 

the  Royal  Naval  Division  at  W'almer  marched 
to  Dover  and  etnbarked  for  Dunkirk,  arriving 
there  the  following  morning.  We  reached  .Ant- 

werp early  on  the  6th,  and  tnarched  to  our  posi- 
tions. This  affair  has  already  been  sufficiently 

discussed,  but  one  fact,  which  is  often  over- 
looked,remains,  namely, that  the  entire  Belgian 

Army  was  enabled  to  retire.  We  changed  our 
positions  more  than  once  during  their  retire- 

ment, and  as  we  were  under  enemy  aeroplane 
observation  at  different  times,  the  enemy  was 
bluffed  as  to  the  number  of  divisions  we  had  in 
the  trenches,  for,  after  we  were  captured,  the 

enemy  inquired  the  location  of  the  "  other 
divisions." 

We  were  captured  at  Exarde  on  the  night  of 
the  9th.  From  Saturday,  the  3rd,  until  the 
10th,  I  had  only  eight  hours  sleep,  and  up  to 
the  time  of  our  capture  had  marched  continu- 

ously for  24  hours.  Half-an  hour  after  our 
capture  we  were  marching,  or  1  should  say 
stumbling  along  with  our  eyes  closed,  for  we 
were  all  in,  when  we  were  fired  upon,  pre- 

sumably by  a  German  picket.  Our  guards 
made  a  dive  for  the  hedges  on  either  side  of  the 
road.  So  did  we,  with  disastrous  results,  as 
a  German  officer  screamed  out  we  were  trying 
to  escape,  whereupon  our  guards  opened  up  at 
point  blank  range  or  else  used  their  bayonets. 
A  man  next  to  me  was  bayonetted,  and  was 
left,  as  were  others,  in  the  ditches.  We  never 
found  out  the  cause  of  the  first  firing. 

We  arrived  at  a  small  church  about  3  a.m. 

on  the  10th,  where  we  were  interned.  I  shall 
never  forget  that  church  ;  in  fact,  I  am  going 
Ox'er  to  a  service  there,  just  by  way  of  a  con- 

trast. Double  guards  were  mounted  in  the 
pulpit,  organ  loft,  and  on  the  altar.  We  were 
crowded  in  any  fashion.  We  were  given  a  1  lb. 
loaf  between  ten,  and  a  cupful  of  soup  on 
the  following  day.  Ten  men  at  a  time  were 
allowed  to  go  to  the  latrine.  Many  men,  as 
soon  as  they  came  in  contact  with  the  fresh 
air,  rolled  about  like  drunken  men.  There 
were  about  1 ,000  all  told,  British  and  Belgians, 
in  the  church,  and  at  night  two  pails  were 

placed  in  the  church  for  urinal  purposes.  Im- 
agine it !  1,000  men  and  two  pails.  The  men 

sleeping  on  the  floor  near  the  pails  were  very 
tired — and  wet. 

On  October  12  we  were  formed  up  and 
marched  to  Termonde,  the  prisoners  carrying 

the  guards'  packs.  At  mid-day  we  halted,  the 
guards  pulled  up  some  swedes,  which  we  ate 
ravenously.  We  reached  Termonde  about  1 
p.m.  It  was  razed  to  the  ground,  and  along 
the  route  we  took  not  one  building  was  intact. 
While  waiting  at  the  railway  siding,  a  German 
cook,  who  was  operating  a  field  cooker,  hooked 
out  a  piece  of  meat,  and  held  it  out  to  one  of 
our  men,  who,  upon  approaching,  just  dodged 
a  welt  from  a  soup  ladle,  while  the  meat  was 
given  to  a  Belgian,  much  to  the  amusement  of 
some  German  officers  standing  by. 

We  entrained  about  3  p.m.  in  cattle  trucks. 
The  Belgians  had  straw  in  theirs,  and  20  men 
to  a  truck.  We  had  40  men,  and  no  straw. 
.\  further  distinction  was  made  with  the  aid  of 
chalk  on  the  Belgian  trucks,  where  someone 

had  written  '  Belgien  gut,"  "  Francosen  gut," 
aber  '  Englisch  Schwein."  We  got  under  way 
about  4  p.m.  .At  our  first  stopping  place  people 

crowded  on  the  platform  to  see  the  "  Englisch 
Schwein  ;  "  and  the  men  and  women  were 
equally  dexterous  in  expectorating  at  us. 
There  were  four  guards  to  each  cattle  truck. 
They  changed  guards  at  Cologne,  which  we 
reached  at  midnight.  One  slice  of  war  bread 
per  man  was  given  us  ;  it  tasted  like  angel 
cake  to  me. 

The  next  morning  we  pulled  up  at  a  station 
and  coffee  was  brought  to  the  guards.  We  had 
had  nothing  to  drink  since  the  previous  day, 
so  we  asked  the  Red  Cross  female  attendant 
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who  brought  the  guards'  coffee  to  give  us  some. 
She  merely  used  the  well-worn  expression 

"  schwein,"  and  deliberately  poured  the  re- 
maining coffee  on  the  platform.  We  were  60 

hours  on  this  train,  during  which  time  we  had 
one  soup  meal  and  one  slice  of  bread.  It  was 
too  cold  to  sleep,  and  only  some  of  the  men 
could  lie  down  at  one  time. 

We  reached  Doberitz  at  6  a.m.  on  October 
15,  all  very  cold.  We  were  put  into  tents, 
three  men  on  two  mattresses,  large  rents  in 
tents,  and  no  fires.  The  tents,  which  held 
about  400  men,  were  erected  on  waste  ground. 
The  damp  soon  rotted  the  mattresses,  which 
were  filled  with  wood  wool.  The  camp  routine 
at  this  time  was  :  Reveille  5.30  a.m.,  coffee  6 
a.m.,  work  6.30  a.m.,  soup  12  a.m.,  work  1 
p.m.,  coffee  6  p.m.  Besides  the  soup  and 
coffee  we  received  half  of  a  3  lb.  loaf  per  day. 

At  Doberitz  there  were  two  camps  sur- 
rounded by  barbed  wire,  and  divided  by  a  road. 

In  Camp  No.  1  there  were  4,000  Mons  men, 
who  were  captured  in  .\ugust.  Lonsdale, 
whose  history  is  well  known,  was  among  these. 
We  were  given  blankets,  bowl,  and  spoon.  Our 
knives  were  taken  from  us,  and  we  sharpened 
our  spoon  handles  on  stones  in  order  to  divide 
the  bread.  It  was  very  cold.  Most  of  the 
naval  men  only  wore  their  flannels,  having  left 
their  jerseys  in  their  kit  bags.  Many  of  us  tied 
blankets  round  our  bodies,  and  then  put  our  oil- 

skins on  top.  It  was  rather  an  uncomfortable 
walking  rig,  but  fairly  warm.  The  work  con- 

sisted of  general  labouring.  Cleaning  out  re- 
fuse bins  in  the  German  barracks  fell  to  my  lot 

for  a  whole  week.  The  guards  were  continu- 

ally at  us  with  "  los,"  "  arbeit,"  "  immer 
fester,"  frequently  punctuated  with  the  butt  of  a 
rifle.  A  couple  of  our  men,  having  been  knocked 
about,  reported  the  matter  to  a  German  ser- 

geant major.  His  answer  was  to  call  up  two 
or  three  guards,  and  order  them  to  charge. 
This  was  just  after  Lonsdale  had  struck  a 
German.  Early  in  November  the  whole  place 
was  running  alive  with  vermin.  There  were 
no  baths,  and  only  iwo  taps  on  the  parade 
ground  for  4,000  men,  some  3,000  Russians 
having  joined  us.  I  had  a  bath  in  my  soup  bowl 
out  in  the  open.  The  operation  was  carried 
out  in  sections,  and  it  was  damned  cold.  In 
addition  to  the  lice,  a  blood  rash  was  coming 
out  on  every  one,  making  it  impossible  to  sleep. 
This  was  in  November,  and  right  on  until 
March  we  remained  in  this  condition,  lousy, 
and  covered  with  sores.  Some  men  had 
scratched  themselves  raw,  and  were  taken  to 
hospital,  where  their  hands  were  bandaged, 

and  tied  up  so  that  they  couldn't  scratch.  The 3 — ♦ 

chronic  itching  nearly  drove  us  crazy. 
Another  ailment  we  all  suffered  from  was 

weak  bladders.  Our  diet  was  all  liquid  with 
the  exception  of  bread,  the  result  being  that 
men  would  go  to  the  latrines  ten  or  twelve 
times  in  one  night.  The  loss  of  sleep,  poor 
food,  and  long  working  days,  soon  told  its  tale, 
and  men  were  fainting  at  work  daily.  They 
were  brought  back  on  carts. 

On  November  22  I  had  a  high  temperature 
and  was  unable  to  get  up,  so  I  was  carried 
down  to  the  hospital  on  a  stretcher.  I  still 
wore  the  same  shirt  that  I  was  captured  in.  I 
had  not  had  a  shave  or  hair-cut  for  about  two 
months, so  I  thought  at  last  I  should  get  a  clean 
shirt ;  but  there  was  nothing  doing.  I  stayed 
in  hospital  a  week,  being  medically  examined 
daily.  This  place  was  running  alive  with  ver- 

min. I  spent  most  of  my  time  killing  them 
off.  Such  was  the  German  Prisoner  of  War 
hospital  at  Doberitz  in  1914.  I  had  tonsilitis, 
but  before  I  was  well  I  was  ordered  out  to 
make  room.  I  got  up  straight  from  bed,  and 
walked  back  to  the  camp  through  the  snow 
with  a  guard.  It  took  me  25  minutes,  though 
it  was  only  i  mile  from  the  lager. 

While  I  was  in  hospital,  Matthews,  R.F.R., 
was  shot.  About  4,000  men  were  waiting  to 
go  through  the  gate  to  draw  coffee.  Those  at 
the  back  pressed  those  in  front  on  to  the  barbed 
wire.  The  sentry  on  the  gate  ordered  the 
men  to  get  further  back.  They  tried,  but, 
owing  to  the  weight  behind  them,  they  were 
unable  to  move.  The  guard  fired,  killing 
Matthews,  and  wounding  three  others.  Upon 
returning  to  camp  I  went  to  the  sick  tent,  but 
as  it  leaked  worse  than  my  old  one,  I  returned 
to  the  latter.  I  passed  the  time  playing  chess 
(home  made)  and  bridge,  one  of  the  boys  hav- 

ing brought  some  cards  with  him. 
November  30.  We  moved  into  huts,  similar 

to  those  occupied  by  the  German  troops,  the 
difference  being  that  we  slept  on  the  deck, 
three  men  on  two  mattresses.  Each  hut  had 
a  small  lobby.  The  places  were  so  crowded 

that  some  men  had  to  sleep  there^-in  De- 
cember. 

December  3.  I  heard  from  home,  and  wrote 
my  second  post  card,  asking  for  money,  food, 
clothes,  and  tobacco,  as  I  was  still  wearing  the 
same  shirt,  and  had  tried  tea  leaves  and  oak- 
apple  leaves  in  my  pipe  till  my  tongue  was  like 
a  piece  of  leather. 

December  4.  I  had  my  first  hair-cut  and 
shave,  on  the  Q.T.,  as  no  knives  or  razors  were 

allowed.  The  "  barber  "  had  found  an  old 
table  knife  while  loading  up  rubbish.  This  he 
sharpened,  and  with  it  shaved  several  hundred 
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men, most  of  them  getting  up  with  tears  in  their 
eyes  after  the  operation. 

December  6.  The  German  corporal,  gener- 

ally known  as  the  "  pork  butcher,"  made  his 
appearance.  This  man  was  responsible  for  the 
greater  part  of  the  horrible  brutality  that  took 
place  in  Doberitz.  He  spoke  fluent  English, 

and  was  supposed  to  have  had  a  butcher's  shop 
in  England. 

December  7.  Burgoo  was  served  for  break- 
fast, but  there  was  not  enough  to  go  round. 

When  this  was  known,  the  remainder  rushed 

the  cook-house.  ■  A  German  sergeant  held  the 
men  up  at  the  end  of  a  revolver.  On  this  occa- 

sion there  was  no  shooting. 
December  8.  Holtham,  of  the  R.N.D.,  re- 

ceived a  packet  of  Smith's  Glasgow  Mixture, 
and  gave  me  a  pipeful.  Of  all  the  pleasures 
I  have  had  in  my  life,  this  was  the  greatest. 

December  9.  My  throat  was  troublesome, 
so  I  went  to  hospital.  Waited  outside  in  snow 
for  three  hours.  I  had  my  throat  painted  on 
the  inside  with  iodine  ;  have  you  ever  experi- 

enced this  ?  Complaints  were  made  about  sick 
men  waiting  daily  in  the  snow  outside  hospital. 

December  12.  All  Roman  Catholic  Irish 
left  camp.  It  is  not  known  where  they  went. 
We  were  ordered  to  move  into  other  huts,  half 
Russians  and  half  English  in  each  hut.  This 
was  petty  spite  on  the  part  of  the  Germans. 
We  at  least  tried  our  best  to  keep  compara- 

tively clean,  but  the  Russians  made  no  attempt. 

The  Russians  closed  all  their  w-indows,  so  we 
opened  all  ours.  The  Russians  complained  to 
commandant,  who  ordered  the  windows  to  be 
closed  ail  night,  true  continental  style.  The 
place  stunk,  and  the  atmosphere  was  so  thick 
one  could  hardly  see  across  the  room.  So 
several  windows  on  the  English  side  were 
opened  to  a  chorus  of  howls  from  the  Russkis, 
of  which  scant  notice  was  taken. 

About  1  o'clock  a.m.,  Poole,  of  the  R.N.D., 
was  lying  awake,  when  a  bowlful  of  ice-cold 
water  was  thrown  over  him,  drenching  him  and 
his  pal.  Up  they  jumped,  and  spotted  a  Russki 
skudding  across  the  snow.  They  noticed  a 
vacant  bed  on  the  Russian  side,  so  waited  just 

inside  the  door.  Presently  in  came  a  Rus- 
sian. Bang!  right  in  the  mouth.  The  howls 

of  the  Russian  wokeevery  one  up, and  a  general 
set-to  ensued.  The  amusing  part  of  it  was 
that  after  quiet  had  been  restored  it  was  found 
to  be  the  wrong  Russian.  However,  he  was 
easily  appeased  with  a  bowlful  of  soup  on  the 

following  day,  and  he  became  Poole's  batman 
subsequently.  The  actual  perpetrator  of  the 
deed  was  never  found. 

Parcels  for  prisoners  of  war  began  to  arrive. 

though  mostly  clothes. 
The  men  were  paraded  every  morning  and 

marched  out  in  parties  for  work.  "  Dodging 
the  column  "  was  frequently  practised,  as  the 
system  in  vogue  at  this  time  was  pretty  slack. 

The  "pork  butcher"  was  in  charge  of  our 
block,  No.  8.  His  style  of  punishment  for 
minor  offences  consisted  of  tying  men  to  posts 
on  tip-toe  with  their  hands  above  their  heads. 
.\fter  a  time  the  pain  was  excruciating.  The 
time  given  was  from  two  to  six  hours,  but  with 
the  longer  periods  the  handswerenottied  above 
the  heads.  Many  men  fainted  on  the  two-hour 
spasm.  Men  who  had  undergone  the  punish- 

ment have  also  complained  to  the  British  au- 
thorities. Among  them  may  be  mentioned  J. 

Rudram,  Poole, and  Greenwood, of  the  R.N.D. 
Rudram,  whom  I  have  just  visited  at  Yar- 

mouth, still  suffers  from  the  result  of  being  tied 

up  on  one  leg  for  "  dodging  the  column."  He is  a  North  Sea  fisherman  of  a  particularly 
rugged  type,  and  his  undying  wish  is  to  meet 

the  "  pork  butcher  "  on  these  shores.  He  is  not 
the  only  man  holding  this  wish. 

On  the  last  day  of  1914  at  9  p.m.  every  man 

was  solemnly  sitting  up  in  bed  "  killing  off," which  operation  was  conducted  twice  daily, 
morning  and  night.  Scratching  was  also 
much  in  vogue.  We  told  Kirk,  the  only  man 
with  a  watch,  to  call  us  at  12  p.m.  This  he 
did,  and  we  sang  God  Save  the  King,  Rule 
Britannia,  Auld  Lang  Syne,  and  we  were  just 
giving  the  Marseillaise  and  Hail  Columbia, 
when  a  rifle  was  thrust  through  the  window, 
with  the  guttural  command,  Ruhig  ! 

The  year  1915  opened  with  bad  weather. 
The  parade  ground  was  ankle  deep  in  mud, 
and  there  was  only  one  latrine  open  with  an 
accommodation  for  18  men.  As  there  were 

9,000  of  us,  men  had  waited  "on  ranko "  for 
hours.  This  disgraceful  condition  of  affairs- 
continued  for  three  days,  and  it  was  then  de- 

cided to  dig  open  latrines  in  one  corner  of  the 
parade  ground.     Even  these  were  inadequate. 

January  4.  It  was  pitch  dark,  and  to  avoid 
the  general  rush  for  coffee,  I  look  a  short  cut 
over  forbidden  ground.  I  walked  straight  into 
a  German  sentry.  He  let  drive  at  me  with  his 
butt  end  and  knocked  my  wind  out.  .\nother 
guard  came  out,  and  they  asked  my  name,  and 
what  I  was  doing  there.  My  answer  was  to 
take  full  advantage  of  the  darkness. 

The  food  was  getting  worse.  The  bread 
was  wet  and  soggy,  and  of  a  dark  brown  colour. 

The  word  "  Gefangenen  "  was  moulded  on 
each  loaf.  The  bread  was  green  on  the  out- 

side. This  had  to  be  cut  off,  thus  diminishing 
our  ration,  which  was  further  reduced  on  Janu- 
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ary  28  to  one  3  lb.  loaf  between  four  men. 
Breakfast  consisted  at  this  period  of  I3  pts.  of 
skilly,  very  thin.  The  midday  soup  was  mainly 
cabbage  water,  with  occasionally  a  potato  if 
the  cook  dipped  deep  enough.  Swedes,  horse 
carrots,  horse  beans,  and  salt  fish  were  on  the 
menu  on  different  days,  always  in  soup  form. 
Sauerkraut  with  carraway  seeds  was  occasion- 

ally dished  out.  I  am  not  a  squeamish  indi- 
vidual, but  that  slush  used  to  kill  my  pig.  A 

drink  only  was  issued  at  night. 
There  were  eight  blocks  at  Doberitz,  each 

block  having  its  own  galley.  There  were  rough- 
ly 1,000  men  to  a  block.  We  paraded  daily 

under  German  N.C.O.'s  attached  to  each  block, 
the  whole  parade  being  in  charge  of  a  feldwe- 
bel,  who  was  a  typical  Prussian  bully.  Gener- 

ally speaking,  our  worst  enemy  was  the  dol- 

metscher  (interpreter),  or  "  dollsmasher  "  as 
the  boys  called  him.  There  was  one  inter- 

preter to  each  block. 
We  had  two  electric  lights  in  each  hut ; 

only  those  directly  under  the  lights  could  see  to 
read.  Half  a  pailful  of  coal  a  day  was  allowed 
for  each  hut.  It  usually  lasted  about  three 
hours.  No  firewood  was  supplied,  the  boys 
bringing  sticks  in  from  work.  Of  course  a 
good  deal  of  wood  was  half-hitched  from  the 
lager.  More  than  one  pole  to  which  men  were 
tied  up  for  punishment  disappeared  into  the 
stoves.  These  poles  were  situated  near  the 
barbed  wire  fence,  and  under  observation  of 

the  sentries  round  the  camp.  One  of  the  fav- 
ourite ruses  was  to  start  a  sham  fight  by  the 

sentry,  while  two  other  men  did  the  necessary. 
January  15.  A  Russian  found  selling  choco- 

late in  the  camp  was  tied  up  three  hours  daily 
for  a  week.  A  Tommy  received  the  same  for 
stealing  some  sausage.  One  working  party  was 
told  off  to  sharpen  bayonets  ;  they  refused. 

Parcels  from  England  were  now  making 
their  appearance,  and  camp  life  improved  im- 

mensely in  consequence.  Men  began  to  repair 
their  clothes  and  smarten  upgenerally.although 
no  bath  had  fallen  to  our  lot,  the  Russians 
going  through  first.  Football  was  played  on 
the  square,  and  cards  in  the  evening,  while  the 

"  Crown  and  Anchor  "  boards  were  attracting their  usual  numbers.  Pontoon  was  the  favour- 
ite card  game;  brag,  nap,  and  solo  were  good 

seconds,  only  a  few  indulging  in  bridge. 

Smoking  in  the  huts  was  "  streng  verboten." 
How  that  word  riled  us.  Everything  was  ver- 

boten at  one  time  or  another,  except  work,  and 
there  was  always  bags  of  that.  Needless  to 
say,  we  always  did  smoke  in  the  huts,  the  un- 

fortunates who  were  caught  being  tied  up. 
January  26.     The  usual  scrap  round  the  tap 

in  the  wash  house.  A  Russian  and  an  English- 

man mixed  it.  The  Russian's  eye  was  cut. 
He  reported  the  Englishman, whowas marched 
to  the  guard  house  under  escort,  the  guards 
banging  him  in  the  back  with  their  rifles. 

Men  who  wished  to  report  sick  were  paraded 

separately.  The  "pork  butcher"  himself  in- 
spected these  men  before  allowing  them  to  see 

the  doctor.  This  man  had  no  medical  know- 

ledge, with  the  result  that  many  men  were  com- 
pelled to  work  in  an  unfit  state,  as  he  always 

weeded  out  what  seemed  to  him  the  minor 
cases,  who  were  thereupon  detailed  for  work. 
The  sick  still  waited  about  in  the  snow  before 
receiving  medical  attention. 

February  4.  One  of  our  men  died  ten  min- 
utes after  he  was  admitted  to  hospital.  He 

had  been  sleeping  in  the  lobby,  and  had  con- 
tracted double  pneuinonia. 

February  9.  A  new  gate  was  made  for  the 
entrance  of  the  German  staff  building,  and  was 
left  leaning  against  the  fence.  As  firewood  was 
urgently  required,  for  it  was  very  cold,  the  gate 
was  taken  to  an  adjacent  hut  and  quickly  bro- 

ken up  and  put  into  the  stoves.  As  the  authori- 
ties were  unable  to  find  the  man  who  stole  the 

gate,  the  whole  Company  had  to  stand  to  at- 
tention for  some  time  and  were  not  allowed 

soup  for  that  day. 
February  13.  I  had  my  first  real  bath  since 

leaving  England  four  months  before  ;  it  was 

great  ! The  routine  in  camp  was  pretty  monoton- 
ous, daily  working  parties  in  all  weathers.  The 

men's  boots  were  in  poor  shape.  Wooden  clogs 
were  all  that  were  offered  by  the  Germans. 
These  were  certainly  warm, but  they  raised  the 
devil  with  our  feet.  There  was  no  place  to  dry 
our  clothes  when  wet.  They  were  hung  up  on 
strings  stretched  across  the  hut,  and  very  often 
we  went  to  work  in  wet  clobber. 

February  24.  The  "pork  butcher  "  became 
busy  again,  rounding  up  men  who  had  dodged 
fatigue.  Those  caught  were  tied  up  with  their 
hands  above  their  heads  for  two  hours.  Poole, 
of  the  R.N.D.,  was  one  of  them. 

The  new  routine  was  :  Reveille  5  a.m.,  cof- 
fee 5.30  a.m.,  parade  6  a.m.  Parties  worked 

from  6.30  a.m.  to  4  p.m.,  and  then  came  in  for 
soup.  During  this  time  no  meal  was  issued  by 
the  Germans.  A  man  was  supposed  to  work 
all  day  on  i  lb.  of  war  bread.  Fortunately  the 
parcels  helped  us  out,  and  the  spirits  of  every 
one  were  improving. 

{To  be  continued). 



A  SMALL  HYDRO-ELECTRIC   INSTALLATION 
By  E.   P.  MOLLIS.  A.M.I.E.E.,  M.Amer.I.E  E. 

THERE  are  throughout  the  world  in 
proximity  to  mines  and  other  industrial 

organizations  large  numbers  of  small  water- 
falls which  at  the  cost  of  little  labour  and 

money  could  be  turned  to  account  for  produc- 
ing power.  The  big  waterfall  attracts  atten- 

tion, but  as  a  rule  water-power  in  small  quanti- 
ties is  usually  neglected.  In  many  parts  of  the 

United  States  where  farmers  require  power 
for  lighting  their  farms  and  driving  their 
agricultural  machinery,  small  falls  are  used  in 
this  way.  In  all  parts  of  the  world  mines  could 
obtain  power  supplies  on  a  small  scale  in  this 
way,  and  at  very  low  cost,  especially  nowa- 

days when  fuel  is  so  expensive.  Moreover, 
water-power  plant  is  particularly  successful 
because  it  requires  no  skilled  attention. 

As  an  example  of  what  can  be  done  in  this 
way,  I  will  describe  a  plant  recently  laid  down 
in  Yorkshire.  A  firm  of  manufacturers  had 
available  on  their  ground  a  number  of  springs, 
and  they  decided  to  utilize  the  energy  existing 

in  these  springs  to  drive  their  mill.  The  own- 
ers of  the  mill  naturally  did  not  desire  to  have 

any  plant  which  called  for  expert  attention, 
and  they  specified  that  it  was  to  be  entirely 
automatic  and  self-governing,  that  it  must  be 
started  and  stopped  from  the  mill,  that  the 
speed  was  to  be  kept  constant  under  all  con- 

ditions to  ensure  a  steady  drive,  and  that  it 
must  not  be  necessary  for  an  attendant  to  pay 
more  than  one  visit  per  day  to  the  power- 

house. These  conditions  were  amply  fulfilled 
by  the  contractors  to  whom  the  work  was  en- 
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trusted,  and  no  better  evidence  of 
the  steadiness  of  the  governing  can 
be  obtained  than  on  examination 

of  the  tachometer  and  pressure- 
gauges  illustrated  in  the  picture 
showing  the  interior  of  the  power- 
house. 
The  first  portion  of  the  work  was 

the  building  of  a  reservoir  with  a 
capacity  of  6,000,000  gallons.  This 
is  fed  by  the  springs,  some  of  which 
rise  1,500  ft.  above  sea-level.  The 
water  collected  in  the  reservoir 

passes  through  9  in.  cast-iron  pipes 
to  the  power  house  which  lies  three- 
quarters  of  a  mile  away  and  500  ft. 
below.  The  exterior  of  the  power- 

house is  shown  in  Fig.  1.  The 
generating  plant  consists  of  a  small 
tangential  wheel  of  the  Pelton 
type  running  at  600  r.p.m.,  being 
coupled  to  a  68  kw.  continuous- 
current  dynamo.  The  whole  unit 
is  shown  in  Fig.  2.  The  speed  control 
of  the  turbine  is  obtained  by  a  patent  gover- 

nor of  which  the  head  is  mounted  direct 
on  to  the  shaft,  thereby  avoiding  the  use  of 
chains  or  bolts  for  driving,  and  eliminating 
any  possible  chance  of  the  set  running  away 
through  the  breaking  of  the  intervening  mech- 

anism. There  are  no  rotating  parts  on  the 
governor  so  that  there  is  nothing  to  heat  or 
seize,  nor  are  there  any  oil  pumps,  moving 
pistons,  or  cylinders,  and  the  result  is  that 
whereas  by  means  of  an  ordinary  governor  the 
water  is  shut  off  in  from  three  to  five  seconds 

in  case  of  an  accident,  in  the  installation  de- 

scribed the  water  can  be  cut  oft'  in  a  fraction  of 
a  second  without  any  shock  on  the  pipe-line. 

The  governing  proper  is  effected  by  means 
of  deflectors.  The  simple  deflector  would  use 
the  full  quantity  of  water  on  all  loads  and 
would  waste  that  which  was  not  required.  In 
the  deflector  installed,  the  spear  is  inserted  in- 

to the  nozzle  and  controls  the  quantity  of 
water  flowing  into  the  wheel.  The  motion  of 
the  spear  is  slow  in  order  to  avoid  shock  on 
the  line,  while  in  coming  out  the  motion  is 
very  rapid  when  the  load  is  thrown  on.  It 
was  found  on  tests  with  full  load  thrown  off, 

the  momentary  speed  variation  was  but  l"o 
above  the  normal,  while  the  permanent  speed 
variation  between  full  load  and  no  load  was 

one-half  of  1%  above  and  below  normal. 
The  entire  unit  is  controlled  by  a  remote 

control  system  from  the  mill,  the  controlling 
device  comprising  a  hydraulic  cylinder,  the 
supply  of  water  to  which  is  controlled  by  a 

solenoid  operating  a  four- way  valve.  The 
magnets  are  controlled  through  overhead  wires 
by  a  switch  at  the  mill,  the  energizing  current 
for  the  magnets  being  taken  from  a  battery  of 
accumulators,  otherwise  of  course  there  would 
be  no  power  for  operating  them  when  the 
generator  was  shut  down. 

In  order  to  avoid  shocks  on  the  pipe-line, 
the  speed  of  travel  of  the  vane  can  be  accu- 

rately adjusted  so  that  the  complete  travel 
can  be  made  in  anything  from  one  second  to 
five  minutes.  The  transmission  line,  which  is 
seen  in  Fig.  1,  is  simply  constructed,  the  con- 

ductors being  carried  on  wooden  poles  to  the 
mill.  The  same  poles  carry  the  starting  and 
stopping  gear  wires  as  well  as  the  lighting 
and  telephone  wires.  The  conductors  are 
cradled  at  points  where  the  overhead  line 
passes  over  public  paths.  Lightning  arrest- 

ers are  installed  at  each  end  of  the  line.  Be- 
ing in  a  hilly  district,  the  overhead  line  is 

particularly  susceptible  to  lightning  charges. 
The  mill  plant  is  driven  by  a  70  h.p.  motor 

running  at  a  speed  of  630  r.p.m.,  the  motor 
being  installed  in  a  central  motor  house  and 
driving  the  shafting  through  a  silent  chain 
running  in  an  oil  bath.  The  ratio  of  the 
transmission  between  the  motor  and  the  mill 
shafting  is  five  to  one.  In  view  of  the  fact 
that  the  m.otor  operates  at  500  volts,  this  pres- 

sure being  more  economical  for  transmission, 
a  small  lighting  dynamo  is  driven  from  the 
mill  shafting  producing  a  current  of  200  volts. 
The  generator  is  compounded,  so  that  the  mill 
voltage  is  maintained  constant  at  all  loads. 



AUSTRALIAN   IRON   ORE   RESOURCES. 
Information  fro official  sources  is  given  fiercwith  relating  to  certain  i 

n  West  Australia,  New  South  Wales,  and  Tasmania. 

I  ore  deposits 

TH  E  development  of  their  mineral  resour- 
ces is  being  studied  keenly  by  Australi- 

ans nowadays,  with  the  object  of  making  the  is- 
land continent  self-supporting  as  far  as  possible. 

.\s  regards  an  iron  and  steel  industry,  the 
Broken  Hill  Proprietary  led  the  way  by  the 
utilization  of  the  Iron  Knob  deposits  in  South 
Australia  and  the  erection  of  a  steel  works  at 

Newcastle,  New  South  Wales.  The  Queens- 
land Government  has  beenactivein  itsinquiries 

into  the  possibility  of  establishing  a  steel  in- 
dustry. In  New  South  Wales,  as  recorded  by 

the  Magazine's  Melbourne  correspondent  in 
the  February  issue,  the  firm  of  Hoskins  is  be- 

ginning to  mine  the  Cadia  iron  ore  deposits. 
The  Federal  Government  has  taken  steps 
toward  the  acquisition  of  the  Blythe  River 
iron  mines,  which  belong  to  the  London,  Aus 
tralian,  &  General  Exploration  Co.,  Messrs 

Bewick,  Moreing  &  Co.'s  finance  company 
In  West  Australia  there  are  many  important 
iron  ore  deposits,  though,  owing  to  their  pres 
ent  economic  isolation,  little  is  heard  of  them 
but  no  one  can  tell  when  their  time  will  arrive 

As  the  deinand  for  information  relating  to 
the  Australian  iron  ore  deposits  is  considerable, 
it  is  appropriate  to  quote  in  these  pages  the 
official  reports  prepared  by  the  members  of  the 
Geological  Surveys  of  the  several  States.  The 
report  on  the  New  South  Wales  deposits  was 
made  by  Messrs.  E.  F.  Pittman  and  J.  B. 
Jaquet,  that  on  the  Tasmanian  deposits  by  Mr. 
W.  H.  Twelvetrees  and  that  on  the  West  Aus- 

tralian deposits  by  Messrs.  A.  Gibb  Maitland 
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and  .'\.  Montgomery.  These  reports  have  been 
published  as  Memoirs  by  the  State  Geological 
Surveys,  and  also  in  the  volume  The  Iron 

Ore  Resources  of  the  World,"  prepared  by  the 
Stockholm  International  Geological  Congress. 
Brief  reports  have  also  been  given  in  the 

"Sources  and  Production  of  Iron  and  other 
Metalliferous  Ores  "  issued  by  the  Department 
of  Scientific  and  Industrial  Research. 

West  Australia. 

Although  the  iron  deposits  of  West  Aus- 
tralia are  probably  some  of  the  largest  in  the 

world,  they  have,  up  to  the  present  time,  re- 
mained absolutely  undeveloped,  and  this  is 

owing  entirely  to  their  geographical  position 
and  to  the  non-discovery  of  suitable  coalfields 
in  the  State.  So  far  the  only  iron  worked  at 
all  has  been  that  required  for  use  as  a  flux  in 
copper  and  lead  smelting,  and  this  has  been 
obtained  principally  from  small  lateritic  de- 

posits handy  to  the  smelters. 
Broadly  speaking,  the  iron  deposits  of  West 

Australia  fall  into  two  main  classes  : 

(/)  The  ores  associated  with  the  crystal- 
line schists  and  other  allied  rocks. 

(2)  The  superficial  deposits  of  limonite 
(laterite  ore),  which  occupy  extensive  areas  in 
many  and  widely  separated  portions  of  the 
State,  and  the  soft  porous  deposits  of  bog  ore 
of  comparatively  recent  origin. 

The  ores  of  Class  (l)  are  by  far  the  most 
important.  They  are  most  largely  developed 
in  the  Murchison  district,  and  the  chief  de- 

posits are  those  at  the  Wilgi  Mia 
(Weld  Range),  Mounts  Hale, 

Taylor, and  Matthews, and  Gab- 
anintha.  In  addition  to  these 

places,  however,  iron  -  bearing 
schists  are  found  almost  all  over 
the  Murchison  goldfields,  and  at 
numerous  centres  in  the  Pilbara, 
Peak  Hill,  East  Murchison,  Mt. 
Margaret,  North  Coolgardie, and 
Yilgarn  goldfields,  in  fact,  over 
almost  the  entire  length  and 
breadth  of  the  State. 

These  deposits  consist  of  high- 
ly inclined  beds,  bands,  and 

lenses  of  almost  pure  hematite, 
magnetite,  or  admixtures  in  all 
proportions  of  hematite  and 
quartz,  usually  laminated,  and 
are  the  result  of  the  chemical West  Austral 
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alteration  of  highly  foliated  and  crushed  belts 

of  greenstone.  They  —  especially  the  more 
silicious  bands — not  infrequently  have  a  width 
of  as  much  as  10  chains,  the  average  being 
from  half  to  one  chain,  and  can  be  followed 
across  country  often  for  many  miles. 

WiLGi  Mia. — The  Wilgi  Mia  in  Murchison 
goldfield  is  situated  about  five  miles  to  the  east 
of  the  Weld  Hercules  gold  nune,  and  two 
miles  south-west  of  Mt.  Lulworth,  on  a  ridge- 
running  east  and  west  along  the  south  side  of 
the  Weld  Range.  The  deposit,  which  is  of 
almost  pure  hematite,  is  150  to  200  ft.  in  width, 
and  forms  a  ridge  about  three  miles  in  length, 
rising  in  places  to  a  height  of  400  ft.  above 
the  surrounding  plain.  It  is  of  similar  origin 
to  the  hematite-bearing  quartz  lodes  which 
form  the  main  axis  of  the  Weld  Range,  and 
which  are  so  prevalent  throughout  the  whole 
of  the  Murchison  goldfield,  the  only  difference 
being  that  in  this  case  silica  is  almost  entirely 
absent,  and  the  lode  is  composed  of  almost  pure 
hematite,  with  magnetite  and  limonite,  result- 

ing from  the  gradual  replacement  of  greenstone 
schists  by  iron-bearing  solutions. 

The  dip  of  the  lode  is  nearly  vertical.  As 
sulphides  are  not  likely  to  be  met  with  above 
water-level,  which  is  about  60  ft.  below  the 
surface  of  the  plain,  it  can  readily  be  seen  that 
there  is  an  immense  body  of  ore  here ;  the 
amount  of  ore  actually  in  sight  above  the  level 
of  the  plain  has  been  roughly  estimated  at 
from  26  to  27  million  tons. 

Jn  addition  to  this  deposit,  there  is  said  to 
be  a  second  similar  though  smaller  one  about 
two  miles  to  the  north-east  of  Mt.  Lulworth. 
Samples  of  ore  from  here  appeared  to  be  about 
the  same  quality  as  those  obtained  from  the 
Wilgi  Mia. 

These  deposits,  which  are  undoubtedly  some 
of  the  richest  in  the  world,  are  at  present 
rendered  practically  valueless  owing  to  their 
inaccessibility  and  distance  from  a  suitable 
coalfield. 

In  Table  I  at  the  top  of  the  next  column 
are  partial  analyses  of  three  samples  of  iron 
ore  from  the  Wilgi  Mia  deposit,  and  also  one 
of  a  sample  of  the  hematite-bearing  quartz 
from  the  Weld  Range. 

Traces  only  of  titanium  were  present. 
No.  1  is  from  what  is  known  as  the  Little 

Wilgi  Mia,  about  one  and  a  half  miles  west  of 
the  Wilgi  Mia,  and  on  the  same  lode  ;  it  repre- 

sents a  sample  taken  across  about  20  ft.  of  the 
lode  at  a  depth  of  15  ft.  from  the  surface. 

No.  2  is  from  the  Wilgi  Mia,  and  is  repre- 
sentative of  a  sample  taken  across  a  face  of 

the  lode  about  150  ft.  in  width,  and  at  a  depth 

I.    .\nalyses  of  Iron  Ores  from  We 

Metallic 

No         
'■■™ 

Silica 

Phos- 
phorus 

Sulphur 

Water 

(hygro- 

scopic) 

Water 

(com- 

% % % % 

1     1      63'87 

248 
0C90 0  033 

0-89 

r52 

2     1      64  36 

1-38 

0052 0023 

0-57 

0'60 

3     1      6883 
100 

Trace 
0035 019 

035 
4     1      3550 

4342 

0'089 

0036 
015 

0  17 

of  100  ft.  from  the  surface  (that  is,  from  the 
top  of  the  ridge). 

No.  3  is  a  picked  sample  of  ore  from  a  sur- 
face boulder  at  the  Wilgi  Mia ;  there  are, 

however,  a  good  many  thousand  tons  of  this 
class  of  ore  lying  on  the  surface. 

No.  4  is  a  typical  sample  of  the  hematite- 
bearing  quartz  lodes  which  traverse  the  Weld 
Range  from  end  to  end,  and  is  from  a  spot 
about  three-quarters  of  a  mile  west  of  the 
Weld  Hercules  gold  mine. 

It  will  be  seen  from  the  above  table  that 

the  ore  from  the  Wilgi  Mia  deposit  is  of  ex- 
ceedingly high  grade,  extremely  low  in  sulphur 

and  silica  contents,  low  in  phosphorus,  and  free 
from  titanium. 

In  addition  to  this  high-grade  deposit,  there 
are  the  hematite-quartz  lodes  of  the  Weld 
Range,  of  which  No.  4  is  a  typical  example. 
These,  which  are  in  practically  inexhaustible 
quantity,  though  of  rather  too  low  grade  for 
smelting  purposes  as  they  now  exist,  could, 
with  the  employment  of  suitable  concentrating 

machineiy,  be  converted  into  first-class  ores, 
and  during  this  process  of  concentration  would 
doubtless  lose  a  considerable  proportion  of  their 
phosphorus  contents.  These  remarks  also 
apply  to  the  hematite-bearing  quartz  lodes, 
which  are  found  in  such  quantities  over  the 
greater  portion  of  the  State,  of  which  a  typical 
series  of  analyses  is  given  in  Table  II  on  the 
next  page. 

With  regard  to  the  probability  of  these  de- 
posits living  to  a  depth,  it  may  be  mentioned 

that  at  several  places  on  the  Murchison  they 
(thehematite-quartzite  lodes)  have  been  proved 
at  a  vertical  depth  of  over  250  ft.  with  appar- 

ently no  change  in  their  mineral  constitution 
beyond  a  slightly  increased  sulphurpercentage. 
MountsTaylor,  Hale,  and  Matthews. 

— The  sigma-shaped  range  of  hills  on  the  west 
side  of  the  Murchison,  of  which  Mts.  Taylor, 
Hale,  Matthews,  and  Yarrameedie  form  the 
most  prominent  points,  is  remarkably  prolific 
in  iron-bearing  schists.  The  summit  of  Mt. 
Hale  is  formed  of  contorted  quartz  schists, 
with  bands  of  hematite  that  occur  in  lenticular 
masses.  Some  bands  are  often  as  thin  as  a 

sheet  of  paper,  while  others  widen  out  to  con- 
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Tadlb  II.- 
Results  of  Partia .Analyses  o A  Series  of  Specimens  of Hematite-B ARING    QlARIZ. 

Locality District 
Metallic 

Iron Silica           Phosphorus Sulphur 
Water       i       Water 
(bygro.)           (combined) 

Lake  Austin      
% 
3965 
42'11 ■10'55 

3815 
29'63 3128 

50'55 
3283 2663 

37-38 
25'86 2669 

33  45 38  33 
22'85 

33'67 3704 

60'38 

%           1           % 

38  42         i           0'068 3638         i            1006 
3664                    002 

38  54                    0'20 54'15                    0073 
47'48         1           0312 
24'26         1           0  042 
52'50         '           0072 
6I'I3                    0028 

44-05         1           0-04 60'82         1           004 
59'55         !           0'03 5176         ►           004 
43' 10         1           006 
6119         i           008 

50'12         1           0'072 
4155         I           0187 
2'93                    0038 • 

% 

0'042 

0'054 
0'02 

003 

0'034 

0030 
0029 

0017 0019 

0'032 

0026 

0038 

0034 0024 

0'036 
0'087 

0'064 

0068 

% 
012 

014 
007 017 
008 

0'28 

041 

% 
403 

249 

4'13 

3-75 

0'60 
3'89 

294 
n'n?                   n'«^ N.  Coolgardie   

017 
012 

005 
Oil 
012 

023 

Q'49 

087 

074 
108 

093 

4'24 

Southern  Cross   

Parker's  Range*      Do   

044 

912 
;  there  is  a  fair  sized  deposit  of  high-grade 

siderable  dimensions.  One  band  measures 
70  ft.  across  and  outcrops  for  over  a  quarter 
of  a  mile ;  it  varies  somewhat  in  thickness, 
however,  in  different  parts.  There  are  other 
similar  parallel  bands  equally  persistent  along 
the  strike. 

Just  under  the  western  summit  of  Mt.  Hale 
the  quartzite  is  replaced  by  a  great  bed  of 
hematite,  several  huge  monoliths  of  which 
stand  out  prominently  on  the  range.  This 
bed  can  be  followed  along  the  range  to  a  point 
just  south  of  the  summit  of  Mt.  Matthews. 
An  assay  of  a  grab  sample  of  this  deposit  ga\e 

a  result  of  6b'b%  of  metalHc  iron. 
Mount  Narryer.— The  outcrop  of  a  bed 

of  ironstone  forms  a  conspicuous  feature  on 
the  surface  at  the  foot  of  Mt.  Narryer  Range. 
This  bed  is  8  to  9  ft.  in  thickness,  and  rises  2 
to  3  ft.  above  the  ground.  Numerous  other 
similar  parallel  beds  also  occur  along  the 
range.  An  assay  of  a  typical  sample  of  one 

of  these  gave  results  equal  to  56'7%  of  metal- lic iron. 

Gabanintha. — About  half  way  between 
Gabanintha  and  Star  of  the  East  is  an  exten- 

sive deposit  of  iron  ore.  In  its  mode  of  occur- 
rence this  deposit  is  similar  to  that  at  the 

Wilgi  Mia,  and  to  the  hematite-quartz  lodes 
described  before.  The  lode  forms  a  low  ridge 
running  nearly  north  and  south  for  a  distance 
of  about  2h  miles,  and  having  an  average 
height  of  30  or  40  ft.  Its  thickness  varies 
from  50  to  100  ft.,  often  more,  and  a  very  con- 

servative estimate  has  put  the  amount  of  ore 
actually  in  sight  above  the  level  of  the  plain 
as  over  one  and  a  half  million  tons.  The  ore 
consists  of  hematite  and  magnetite,  carrying  a 
considerable  percentage  of  titanic  acid.  A 
partial  analysis  of  a  typical  sample  shows  its 
composition  to  be  as  follows :  Metallic  iron, 

52"14%;  silica,  0"20%;  phosphorus,  0'008%; 
sulphur,  0  ;  titanic  o,\ide,  12'68%  :  water 
(total),  r30%. 

Distances  to  Rail  and  Sea. — The  fol- 
lowing table  shows  the  position  of  the  prin- 

cipal Murchison  deposits  with  reference  to 
the  nearest  railway  station,  and  nearest  sea- 

port connected  therewith : 

Wilgi  Mia 
Mt.  Hale Mt.  Narry 

Gabaninth 

Total  distance 
from  seaport. 
Geraldton 

Tasmania. 

Distance  from railway 

Miles 
40,  Cue 

80.  N 

The  most  important  iron  ore  deposit  in 
Tasmania  is  the  Blythe  River  iron  ore  deposit, 
situated  near  the  Blythe  River,  in  the  north- 

western part  of  the  island,  about  6i  miles 
from  the  coast.  In  addition,  there  are  several 
smaller  deposits,  partly  within  the  Dial  range 
in  the  north-western  part,  partly  in  the  district 
of  Beaconsfield  and  Salisbury,  in  the  north- 

eastern part  of  the  island. 
Blythe  River  Deposit. —  In  a  rocky 

ground,  consisting  of  Cambro-Silurian  slates 
and  sandstones  with  almost  vertical  dip,  the 
ore  appears  as  a  conformably  embedded  layer 
of  hematite  of  varying  quality,  with  a  known 
length  of  5,940  ft.  The  outcrop  runs  up  a 
hill  on  either  side  in  a  series  of  huge  crags, 
which  contain,  as  a  rule,  massive  crystalline 
ore  and  have  therefore  had  more  resisting 
power  against  weathering  than  the  poorer 
parts  of  the  deposit.  In  the  southern  part  of 
the  deposit  40  to  50  ft.  east  of  the  main  out- 

crop have  been  trenched  upon  a  parallel  ore 
bed  of  more  silicious  material.  For  a  distance 
of  21  to  47  chains  northward  from  the   river 
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and  at  a  height  of  600  ft.  above  the  same,  the 
deposit  is  covered  by  a  basalt,  rich  in  oHvine, 
the  greatest  thickness  of  which,  above  the 
ore,  amounts  to  120  ft. 

In  the  southern  part  the  deposit  has  its 
greatest  thickness.  At  2j  chains  south-west 
from  the  river  and  200  ft.  above  the  stream 

the  outcrop  measures  4  chains  across.  For 
half  this  distance  there  is  good  ore  :  the  rest 
is  seamy  and,  toward  the  foot- wall,  more  sili- 
cious.  At  4i  chains  south-west  of  the  river 
the  ore  bed  measures  147  ft.  across.  At  9 
chains  south-west  of  the  river  is,  what  is  call- 

ed, the  "  purple  crag,"  an  immense  projecting 
mass  of  solid  ore.  Here  the  ore  is  exposed 
to  a  width  of  114  ft.,  but  it  evidently  contin- 

ues to  the  west,  concealing  below  overburden, 
getting  silicious  also  in  that  direction. 

For    the  purpose  of    proving    the   deposit 
three  tunnels  have   been   driven :  the    lower 

tunnel,  at  the  northern  side  of  the  river,  paral- 
lel with  the  footwall  of  the  ore  :  the  central 

tunnel  at  8*  chains  north  of  the  river  and  280 
ft.  above  the  river  level  ;  and  the  upper  tun- 

nel at  53  chains  north  of  the  river  and  650  ft. 
above  the  same. 

From  the  lower  tunnel,  which  has  been 
driven  to  a  length  of  225  ft.,  seven  cross-cuts 
have  been  made  into  the  ore  at  the  respective 
distances  of  30,  45,  66,  77,  142,  167,  and  225 
ft.  from  the  opening.  These  cross-cuts  have 
disclosed  good  payable  ore,  though  it  is  here 
and  there  not  without  silicious  matter.  In  no 
instance  has  a  cross-cut  been  driven  right 
across  the  ore-body  and,  therefore,  absolute 
evidence  as  to  the  thickness  of  the  ore  at  that 
depth  is  wanting.  But  there  is  apparently  no 
reason  for  questioning  that  the  thickness  of 
the  outcrop  is  maintained  down  to  the  level  of 
the  tunnel.  At  6  chains  north  of  the  river 
the  outcrop  measures  81  ft.  across.  It  con- 

tracts to  30  ft.  at  the  river.  The  vertical 

depth  of  the  cross-cut  at  30  ft.  is  36  ft.  :  at  45 
ft.,  42  ft. ;  at  66  ft.,  52  ft. :  at  77  ft.,  57 
ft.;  at  142  ft.,  96  ft.;  at  167ft.,  Ill  ft. ;  and 
at  225  ft.,  140  ft. 

The  central  tunnel  has  been  driven  right 
through  the  ore  bed  50  ft.  below  its  outcrop. 
The  latter  is  stony  to  soft,  and  is  rather  a  poor- 
looking  part  of  the  Une,  between  two  large 
crags  of  ore,  which  project  from  the  surface  of 
this  side  of  the  hill.  The  ore  deposit  in  this 
tunnel  measures  54  ft.  across  and  is  of  inferior 

grade.  Perhaps  10%  is  good  ore  ;  the  rest  is 
earthy  and  silicious. 

The  upper  tunnel  is  a  cross-cut  tunnel  too, 
cutting  the  ore-body  at  79  ft.  from  the  surface. 
The  ore  measures  94  ft.  across  at  the  surface, 
and  in  the  tunnel  84  ft.  The  ore  in  the  tunnel 

is  good  grade  all  through,  barring  a  few  sili- 
cious and  earthy  patches. 

Table  III.  below  gives  some  analyses  from 
this  deposit. 

To  furnish  a  rough  idea  of  the  extent  of  the 
deposit  Mr.  Twelvetrees  estimatesthe  quantity 
of  marketable  ore  existing  above  the  level  of 
the  river  at  23,000,000  tons.     He  bases   his 

Table  III.    Axalvses  of  Blvthe  River  Ores. 

Phos- 

Iron     Silica  pborus  Sulphur 
%           %  % 

From  the  lower  tunnel : 

Cross  cut  at  66ft.. ..460  34'2  —  — 
..    77  ,,...650         70  —  — 
,,142..  .. .672          3'S  —  — 
.,167   681          2'4  —  — 
..  199,.    .eS'S         2  0  —  — „  223   687          re  004  Traces 

From  the  upper  tunnel    59'8  14'4  —  — 
Upper  quarry      684         2'2  0  04  Traces 
Central  tunnel    56  7  I8'8  —  — 
Lower  south  crag   6r5  12  0  —  — 
Purple  cliff   686         1'8  009  Traces 
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calculation  on  a  mean  specific  gravity  of  475 
and  makes  a  deduction  of  33%  for  waste  rock 

New  South  Wales. 
On  account  of  its  extent, quality, and  relative 

proximity  to  coal  and  limestone  the  iron  ore 
deposits  at  Carcoar  and  Cadia  are  regarded  as 
the  most  important  in  New  South  Wales. 
These  two  places  are  distant  from  one  another 
only  fifteen  miles,  and  the  ore  occurs  in  a  belt 
of  Ordovician  rocks  extending  between  them. 
These  rocks  comprise  clay-slates  and  shales, 
argillaceous  sandstones,  and  breccias.  They 
are  much  folded  and  contorted,  and  interstrati- 
fied  with  them  are  sheets  of  augite-horn- 
blende  andesite. 

Carcoar. — The  ore  occurs  at  a  point  about 
2i  miles  from  Carcoar  in  a  southerly  direc- 

tion. It  is  from  this  deposit  that  the  iron  ore 
has  been  obtained  for  some  time  for  the  iron 
smelting  works  of  G.  &  C.  Hoskins,  Limited, 
of  Lithgow.  In  all,  thirteen  distinct  outcrops 
of  ore  have  been  noted.  All  the  outcrops  ap- 

pear to  be  conformable  with  Ordovician  slates, 
which  have  a  general  north  and  south  strike, 

and  dip  at  a  high  angle.  Some  outcrops  be- 
long to  distinct  bodies  of  ore,  but  others  are 

undoubtedly  connected  together  beneath  the 
surface.  For  instance,  three  small  outcrops 
occur  between  two  large  ones.  These  out- 

crops form  part  of  one  great  ore-body  which, 
over  a  considerable  area,  is  hidden  from  view 

by  a  deep  deposit  of  soil.  Again,  it  is  prob- 
able that  this  ore-body  extends  northward 

under  the  gravels  of  the  Coombing  rivulet, 
and  that  other  outcrops  form  part  of  it.  Two 
outcrops  appear  to  belong  to  separate  beds, 
which  run  parallel  to  the  main  bed  of  ore. 

The  dimensions  of  the  various  outcrops  are 
as  follows: 

.\  quarry,  with  a  face  40  ft.  high,  and 
several  smaller  quarries  have  been  opened 
up  on  outcrop  F,  and  under  the  direction  of 
Mr.  J.  B.  Jaquet  a  shaft  was  sunk  to  a  depth 
of  100  ft.  From  the  bottom  of  the  shaft  a 
cross-cut  was  driven  for  a  distance  of  160  ft. 
anda  bed  of  ironstone  100  ft.  thick  encountered. 
The  bed  of  ore  dips  with  the  country  in  a 
westerly  direction. 

The  ore  is  compact,  and  possesses  either  a 
brown,  reddish  brown,  or  dull  purple  colour. 
That  obtained  from  near  the  surface  is  fre- 

quently more  or  less  ochreous.  The  great 
bulk  of  the  ore  appears  to  consist  of  hematite, 
with  a  small  admixture  of  limonite.  How- 

ever, a  considerable  quantity  of  brown  ore 
has  been  won  from  the  quarry  at  the  northern 
end  of  outcrop  F,  where  it  is  associated  with 
a  cherty  rock,  which,  though  containing  a  high 
percentage  of  iron,  is  rejected  from  parcels  of 
flux,  on  account  of  the  silica  contents  being 
high.  Near  the  shaft  small  quantities  of  fri- 

able magnetic  ore  of  excellent  quality  have 
been  found.  Included  bands  of  slate,  which 
are  not  continuous  over  wide  areas,  are  of 
common  occurrence.  All  the  ore  contains 
more  or  less  manganese,  and  small  pockets  of 
rich  manganese  ore  have  been  met  with  in 
some  of  the  quarries. 

Mr.  Jaquet  estimates  that  the  Carcoar  iron 
ore  contains  on  the  average  about  53%  -iron, 

10"o  silica,  and  0'09%  phosphorus.  In  arriv- 
ing at  this  estimate  he  gave  particular  regard 

to  the  bulk  samples  taken  in  the  cross-cut 
across  the  deposit  at  a  depth  of  100  ft. 

The  main  bed  of  ore  is  certainly  not  less 

than  3,168  ft.  in  length,  and  an  average  thick- 
ness of  80  ft.  may  justly  be  assumed;  but  to 

make  allowance  for  including  bands  of  slate 
this  was  reduced  to  80  ft.  In  arriving  at  his 

estimate  Mr.  Jaquet  states:  "  Now,  in  so  far 
as  the  ore  at  100  ft.  has  undergone  no  altera- 

tion— indeed  on  the  whole  I  believe  it  is  more 

compact  and  of  better  quality  than  that  occur- 
ring on  the  surface — I  think  I  am  justified  in 

taking  125  ft.  as  the  depth  for  the  purpose  of 
my  estimate.  I  propose  to  assume  that  the 
average  weight  of  a  cubic  foot  of  ore  is  224 
lb. ;  the  weight  per  cubic  foot  for  three  samples 
as  determined  by  me  being  225  1b.,  2451b., 

and  249  lb.,  respectively.  In  this  way  I  esti- 

mate the  ore  in  sight  at  3,168,000  tons."  The 
fact  has  again  to  be  emphasized  that  this  is 
an  estimate  of  the  ore  actually  in  sight  as  dis- 

closed by  a  very  limited  amount  of  prospect- 
ing, and  there  is  every  reason  for  believing 

that  further  explorations  will  prove  the  de- 
posit capable  of  yielding  many  times  this 

amount  of  ore. 
Cadia. — A.t  Cadia  a  bedded  ore  deposit  out- 

crops in  two  localities,  distant  about  H  miles 
from  one  another,  and  about  eleven  miles  from 
the  western  railway  line  at  Millthorpe.  One 
is  upon  the  property  of  the  Canoblas  Copper 
Mining  Company,  and  the  other,  known  as  the 
Iron  Duke  mine,  upon  the  property  of  the 
Australian  Mining  Company. 
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Though  occurring  in  rocks  of  similar  age, 
these  deposits  differ  materially  from  those  at 
Carcoar,  to  which  reference  has  just  been 
made.  At  Cadia  the  sheets  of  andesite  are 
thicker.  They  form  the  dominant  rock  of  the 
district  and  enclose  the  beds  of  iron  ore  on  all 
sides.  The  andesites  are  highly  altered. 
Much  of  the  augite  has  been  changed  into 
uralite,  a  considerable  amount  of  chloritization 
has  taken  place,  and  the  chlorite,  in  some  in- 

stances, has  been  further  altered  into  epidote 
and  calcite.  These  changes  are  frequently 
accompanied  by  the  production  of  magnetite, 
and  in  this  circumstance  is  found  a  clue  as  to 
how  the  iron  ore  has  originated. 

On  the  Canoblas  mine  there  are  two  large 
outcrops  of  ore,  and  one  smaller  one.  One 

outcrop  covers  an  area  of  3 '68  acres,  and 
trends  up  a  hillside  for  a  distance  of  900  ft., 
being  finally  lost  to  view  under  a  sheet  of  ba- 

salt which  caps  the  top  of  the  hill.  The  strati- 
fication of  the  deposit  is  well  shown  at  the 

waterfall  in  the  creek,  where  the  bed  dips  15° 
in  a  north-easterly  direction  and  has  a  thick- 

ness of  about  60  ft.  The  second  outcrop  is 
1 , 1 00  ft.  long  and  extends  over  an  area  of  four 

acres.  In  the  absence  of  shafts  or  bore-holes, 
Mr.  Jaquet  was  unable  to  say  whether  these 
two  outcrops  belong  to  distinct  beds,  but  such 
is  probably  the  case. 

The  Iron  Duke  mine  is  distant  li  miles 
from  the  Canoblas  in  a  west-north-west  direc- 

tion, and  is  very  probably  situated  upon  the 
same  bed  of  ore.  The  ore  is  exposed  for  a 

length  of  3,000  ft.  and  apparently  has  an  aver- 
age thickness  of  at  least  80  ft.  It  dips  at  a 

low  angle  in  a  south-easterly  direction.  The 
outcrop  co\ers  an  area  of  forty  acres.  It  ex- 

tends from  a  point  a  little  east  of  Cadiangul- 
long  Creek,  across  to  the  other  side,  and  from 
thence  up  the  side  of  a  steep  hill  until  it  reaches 
a  height  of  over  400  ft.  above  the  creek. 

There  are  two  classes  of  ore,  oxidized 
(secondary)  and  unoxidized  (primary)  ore. 
The  oxidized  ore  is  composed  of  hematite 
(chiefly  specular  ore),  with  a  little  magnetite. 
It  contains  from  57  to  65%  of  iron,  from  5  to 

10?b  of  silica,  and  from  0'013  to  0051%  of 
phosphorus.  The  ore  originally  contained  a 
little  pyrite,  but  has  been  desulphurized  as  the 
result  of  contact  with  the  atmosphere,  and  a 

proportion  of  it,  at  any  rate,  contains  appreci- 
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able  quantities  of  copper.  The  latter  metal 
has  been  rendered  soluble,  and  removed  by 
percolating  waters.  The  unoxidized  ore  is 
only  exposed  at  the  surface  in  a  few  places, 
but  it  has  also  been  encountered  in  some  of 
the  old  copper  workings.  In  this  connection 
it  is  interesting  to  note  that  copper  mines  have 
been  worked  in  the  Cadia  district,  as  recorded 
in  the  January  issue  of  the  Magazine.  The 
specimens  examined  by  Mr.  Jaquet  only  dif- 

fered essentially  from  the  oxidized  ore  in  con- 
taining carbonate  of  iron  (siderite),  a  small 

quantity  of  iron  pyrite,  and  occasionally  some 
copper  pyrite.  It  may  be  that  the  copper  is 
mainly  confined  to  certain  parts  of  the  bed, 
but  this  question  cannot  be  satisfactorily  an- 

swered until  suitable  exploratory  work  has 
been  carried  out.  One  sample  yielded  upon 
analysis  over  10%  of  carbonic  acid,  so  it  prob- 

ably contained  over  20%  of  carbonate  of  iron. 

.■\s  regards  ore  reserves,  Mr.  Jaquet  states:  "  I am  unable,  in  the  absence  of  suitable  shafts  or 
bore-holes,  to  estimate  the  quantity  of  ore  with 
any  degree  of  accuracy.  However,  assuming 
the  bed  to  be  80  ft.  thick,  and  to  extend  into 
the  earth  for  a  distance  of  half  the  length  of 
its  outcrop,  and  that  a  cubic  foot  of  ore 
weighs  only  224  lb.,  we  arrive  at  the  following 
figures:  Canoblas,  3,000,000  tons  ;  Iron  Duke, 

36,000,000  tons." 
The  difficulty  met  with  in  discussing  the 

value  of  these  deposits  is  the  question  as  to 
how  much  of  the  ore  contains  copper  as  to 

render  it  worthless  as  an  iron  ore,  and  what 
quantity  is  free  from  this  objection.  Since 

Mr.  Jaquet's  memoir  was  written  further  ex- 
ploration in  the  way  of  a  cross-cut  at  a  depth 

of  30  ft.  from  the  surface  was  carried  across 

the  ore-body  in  the  Iron  Duke  mine.  Aver- 
age samples  taken  from  the  south  and  north 

sides  of  the  cross-cut  yielded  as  follows: 
Average  sample  of  ore  exposed  upon  the 

ivalls  of  cross-cut  south  : 

Water  at  100°C     0'41 Iron    6072 
Silica    902 

Coprer     O'Ol Sulphur    0035 

Phosphorus    O'OIO 
Carbon  dioxide     0'024 

.Average  sample  of  ore  exposed  upon  walls 
of  cross-cut  north  : 

Water  at  100°C        0'4I, Iron   :    5708 
Silica    1272 

Copper       0"08 
Sulphur      0'124 
Phosphorus      0'022 Carbon  dioxide        0020 

After  examining  this  cross-cut  and  testing 
the  ore  encountered,  Mr.  Jaquet  felt  justified' 
in  stating  that  there  are  at  least  4,000,000  tons 
of  ore  suitable  for  the  manufacture  of  steel  by 
the  cheaper  acid  process  in  sight  in  this  niine^ 
and  that  it  is  possible,  indeed  probable,  that 
further  prospecting  operations  will  prove  the 
deposit  capable  of  yielding  10,000,000  tons,  or 
even  a  larger  quantity  of  excellent  ore,  which 
could  be  cheaply  won  by  quarrying. 

NEWS   LETTERS. 
TORONTO. 

February  8. 

Sudbury. — The  International  Nickel  Co. 
has  closed  its  Crean  Hill  mine,  reducing  its 
stafT  by  800  men.  This  action  is  due  to  the 
fall  in  the  demand  for  base  metals  during 
the  period  of  readjustment.  This  enables  the 
company  to  carry  out  a  policy  for  some  time 
in  contemplation,  but  postponed  during  the 
war,  of  drawing  all  its  supplies  of  ore  from  the 
rich  deposits  of  the  Creighton  mine.  The 
equipment  of  the  Creighton  has  been  greatly 
increased  during  the  last  few  years,  and  pro- 

duction will  lor  the  present  be  limited  to  its 
output. 

Porcupine. — The  labour  question  is  in  a 
fair  way  of  solution,  as  the  influx  of  men  re- 

leased from  the  munition  factories  has  latterly 
been  augmented  by  the  arrival  of  miners  re- 

leased owing  to  the  curtailment  of  operations 
at  Sudbury.     But  the  lack  of  house  accommo- 

dation is  a  serious  drawback.  There  is  a  great 
deficiency  of  dwelling  houses,  and  until  this 
is  remedied,  the  companies  will  not  be  able  to 

increase  their  forces  to  anything  like  the  ex- 
tent desired.  The  Hollinger  Consolidated, 

which  now  employs  some  1,200  men  and  re- 
quires 1,000  more  to  work  its  plant  to  capac- 

ity, is  arranging  to  build  about  50  houses, 
which  will  only  go  a  short  way  toward  im- 

proving conditions.  Official  figures  of  the 
Dome  Mines  show  1,950,000  tons  of  proved 
ore  with  an  average  gold  content  of  $5T0  per 
ton,  the  total  value  being  $9,945,000.  These 
figures  only  include  the  ore  reserves  between 
the  surface  and  the  700  ft.  level,  below  which 
work  has  been  carried  to  a  depth  of  1,245  ft. 
and  a  number  of  ore-bodies  cut  of  a  higher 
grade  than  the  ore  of  the  upper  levels.  The 
present  proved  ore  reserves  are  four  years 

ahead  of  mill  requirements.  \'ice-president 
C.  D.  Reading  recently  stated  that  present 
conditions  did  not  warrant  the  immediate  re- 

sumption of  milling,  but  were  improving  rapid- 
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ly.  The  option  held  by  the  Mclntyre  on  the 
Plenaurum  property,  which  recently  expired, 
ihas  been  extended  for  another  12  months.  At 
the  annual  meeting  of  the  Porcupine  Crown 
the  financial  statement  showed  production 
valued  at  §105,247,  with  a  net  profit  of 
-$4,814.  President  Sir  John  Carson  announced 
that  active  operations  would  be  resumed. 

The  annual  report  of  the  Holhnger  Consoli- 
dated shows  a  recovery  during  1918  of  gold  to 

the  value  of  S5, 752, 370  from  the  treatment  of 
578, 755  tonsof  ore,  as  compared  with  $4,26 1,938 
from  501,854  tons  in  1917.  Net  earnings 
were  $2,588,562,  compared  with  $1,720,314  in 
1917.  Dividends  were  paid  to  the  amount  of 
:$1, 230,000  and  $1,358,563  added  to  the 
surplus.  The  company  holds  government 
and  municipal  securities  to  the  amount  of 
$1,687,717.  The  estimated  gross  value  of 
the  ore  reserves  at  the  end  of  the  year  was 
.$41,080,005,  as  compared  with  $40,231,435. 
President  N.  A.  Timmins,  in  his  report,  noted 
the  improvement  in  the  labour  situation,  ex- 

pressing the  hope  that  the  company  would 
soon  be  able  to  secure  its  quota  of  skilled  men. 

The  problem  of  increased  housing  accommoda- 
tion was  under  consideration.  He  announced 

that  the  company  had  arranged  for  sending  its 
ibuUion  to  the  mint  at  Ottawa  to  be  refined, 
instead  of  to  the  United  States  Assay  Ofiice, 
New  York,  as  has  hitherto  been  the  practice. 

KiRKLAND  Lake. — The  Tough  Oakes  is 
now  in  a  position  to  resume  operations  owing 
to  the  settlement  of  litigation.  The  share- 

holders have  authorized  the  sale  of  the  unis- 
sued shares  of  the  company  at  a  discount  of 

not  less  than  55%.  A  vein  discovered  at  depth 
by  diamond-drilling  on  the  Elliott-Kirkland 
is  being  opened  up  on  the  surface  where  it 
carries  low  gold  contents.  The  December 
output  of  the  Teck- Hughes  established  a  new 
record.  Some  2,035  tons  of  ore  was  treated 

with  an  average  recovery  of  $10'12  per  ton. 
A  wide  ore-body  showing  a  width  of  37  ft.  at 
one  point  has  been  opened  up  for  400  ft.  The 
Canadian- Kirkland,  recently  taken  over  by 
George  Angus  and  the  Drummond  interests 
of  Montreal,  will  be  in  active  operation  this 
month.  The  annual  statement  of  the  Lake 
Shore  shows  that  during  nine  months  the  mill 
treated  14,948  tons  of  ore,  with  a  recovery  of 
^370,123,  with  profits  of  $234,978. 

Boston  Creek. — This  district  is  attract- 
ing increased  attention  from  investors.  The 

Mining  Corporation  of  Canada  has  been  ex- 
amining the  property  of  the  Patricia  Syndicate 

with  a  view  to  acquiring  it.  It  has  already 
produced  a  considerable  tonnage  of  ore  and  if 

operated  on  a  large  scale  should  become  an 
extensive  producer.  At  the  Cullen-Renaud 
the  shaft  is  down  50  ft.  on  a  continuance  of 
the  rich  vein  of  the  Miller  Independence.  As 
soon  as  diamond-drills  can  be  obtained  the 
property  will  be  drilled  to  a  great  depth.  As 
a  result  of  surveying  and  sampling  the  con- 

sulting engineers  of  the  Miller  Independence 
have  recommended  development  at  lower 
levels.  The  shaft  will  be  put  down  to  500  ft. 
with  lateral  work  at  the  300  ft.  and  400  ft. 
levels. 

Cobalt. — .\  considerable  stimulushas  been 
given  to  silver  production  by  the  marked  de- 

crease in  the  cost  of  supplies  and  material  and 
the  greater  efficiency  of  labour.  The  mines 
have  now  all  the  labour  required,  and  it  is 
possible  to  utilize  large  tonnages  of  ore,  for- 

merly classed  as  waste,  which  can  now  be 
treated  profitably.  The  Nipissing  during  De- 

cember mined  ore  of  an  estimated  value  of 
$254,1 18  and  shipped  products  from  Nipissing 
and  custom  ore  of  an  estimated  net  value  of 
.$687,285.  The  financial  statement  as  of 
January  2  shows  cash  and  ore  on  hand  and  at 
smelters  to  the  amount  of  $3,898,711.  The 
Nipissing  has  taken  an  option  on  the  Ophir 
and  is  now  operating  the  mine.  The  Crown 
Reserve  appears  to  have  secured  a  new  lease 
of  life.  It  is  developing  high-grade  ore  from 
the  new  vein  opened  up  at  the  200  ft.  level, 
which  has  been  driven  on  for  150  ft.,  showing 
an  average  width  of  3  in.  of  ore  averaging 
2,500  oz.  to  the  ton.  Several  other  veins  have 
been  cut,  one  of  which  promises  to  be  impor- 

tant. The  Peterson  Lake  is  issuing  100,000 
preferred  shares  at  par  to  raise  funds  for 
further  development.  The  Temiskaming  has 

arranged  for  the  purchase  of  the  Dolly  \'arden and  Wolfe  silver  mines  in  British  Columbia 
for  $900,000.  The  annual  statement  shows 
earnings  of  $425,014  and  profits  to  the  amount 
of  $135,394.  The  Kerr  Lake  during  Decem- 

ber produced  102,289  oz.  of  silver,  which  shows 
a  considerable  falling  off  as  compared  with  the 

average  for  the  year.  At  the  McKinley- 
Darragh  a  new  high-grade  vein  1  to  4  in.  wide 
has  been  cut  at  the  300  ft.  level.  The  wall- 
rock  also  contains  much  low-grade  ore.  The 
output  of  the  Coniagas  for  the  year  ended 
October  was  974,264  oz.  as  compared  with 
1,344,267  oz.  for  the  preceding  year.  The 
profits  were  $470,164.  President  R.  W. 
Leonard  stated  that  no  new  discoveries  of  im- 

portance had  been  made,  and  that  the  future 
of  the  mine  depended  mainly  on  the  concen- 

tration of  low-grade  ore  of  which  there  was 
probably  a  three-years  supply  available. 
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NORTH  OF  ENGLAND. 

Lead. — The  situation  of  the  lead  and  zinc 
mines  has  not  improved  since  my  last  com- 

munication, and  things  seem  to  be  working  up 
to  a  rather  deplorable  crisis.  The  price  of 
pig  lead  has  gone  from  bad  to  worse,  and  is 
now  in  the  neighbourhood  of  the  pre-war  aver- 

age (1914).  For  some  years,  the  price  of  this 
metal  had  been  already  rising:  1910,  £13; 
1911,  £H\  1912,^18;  1913,  ̂ 18.  6s.  2d. : 
1914,  £ri8.  13s.  9d.  It  is  difficult  to  estimate 

the  world's  present  production,  but  from  1907 
to  1913  there  was  an  increased  tonnage  of 
about  13%,  and  from  1909  to  1914  an  in- 

creased price  of  43%.  Lead  is  one  of  the  few 
metals  the  output  of  which  was  expanding, 
but  slowly,  before  the  war,  partly  due  of 
course  to  the  Mexican  revolutions.  The  con- 

ditions in  Mexico  are  improving  rapidly,  and 
we  may  expect  active  competition  from  this 
source ;  but  the  reconstruction  demands  here 

must  be  enormous  very  shortly,  and  the  pres- 
ent stocks  of  Government  lead  do  not  repre- 

sent much  more  than  the  United  Kingdom's 
demand  before  the  war  for  four  months. 
Looking  forward,  say  nine  months,  there 
seems  but  little  doubt  that  the  whole  stocks 
will  be  absorbed  ;  and  that  we  shall  be  de- 

pendent upon  supplies  from  outside  markets. 
Germany  will  be  an  active  buyer,  one  pre- 

sumes, and  if  I  were  a  betting  man  I  should 
make  a  shot  at  £35  as  being  a  reasonable 
figure.  What  interests  those  managers  whom 
I  have  seen  is  the  present  situation  with  the 
bottom  out  of  the  market,  and  the  lead  smelt- 

ers demanding  a  largely  increased  "  returning 
charge."  Directly  lead  went  up,  the  Govern- 

ment fixed  the  price,  preventing  all  but  a  few 
mines  from  making  a  profit,  and  directly  the 
price  falls,  the  Government  says  the  mines  are 
a  nuisance,  and  must  not  bother  harassed 

officials  who  are  busy  clearing  up  their  De- 
partments. 

Let  me,  however,  try  to  explain  the  situa- 
tion, with  a  view  to  showing  that  the  Govern- 

ment has  a  real  responsibility  to  the  home 
producer  of  lead  ore.  If  the  ordinary  economic 
lav.s  of  supply  and  demand  were  in  operation, 
and  the  price  of  lead  was  too  low  to  repay  the 
cost  of  production,  the  extinction  of  the  home 
producer  might  be  defended  by  those  who 

believe  in  the  law  of  the  "  survival  of  the 
fittest."  The  Government  has,  however, 
made  it  part  of  its  verbal  policy  to  develop 
home  industries,  especially  in  raw  materials. 
It  is  surely  the  duty  of  the  Government  to 
take  every  possible  step  toward  this  end,  if  the 

production  of  lead  ore  is  of  any  real  import- 
ance. The  bonus  on  production,  granted  on 

a  relatively  small  proportion  of  the  output,  is 
definitely  cancelled  on  June  30,  and  from 
that  date  the  lead  and  zinc  mines  are  thrown 
to  the  winds.  This  bonus  was  given  as  a 
small  recognition  of  the  difference  between 
the  price  the  Government  was  paying  to  the 
home  producer  and  those  outside  the  United 
Kingdom.  The  public  do  not  know  what  pig- 
lead  costs  the  Government.  I  fancy  that  it 

is  not  put  into  warehouse  under  £^30  per  ton. This  lead  is  sold  to  the  consumer  at  the  open 
market  price  in  London  for,  say,  £23,  that  is, 
the  price  at  which  the  home  producer  has  to 
sell  his  output.  But  compare  the  position  of 

the  foreigner.  He  sells  his  lead  at,  say,  £"35 to  £W,  which  gives  him  a  direct  bonus  from 
the  British  taxpayer  of  £12  to  ̂ 17,  and 
the  taxpayer,  who  has  invested  in  home 
mines,  has  to  pay  this,  and  the  freight 
and  administrative  charges.  The  Govern- 

ment tells  the  mine  owners  they  must 

carry  out  their  legal  obligations  to  the  foreign- 
er, but  as  the  obligation  to  the  British  mines 

is  merely  moral,  the  Government  is  quite 

happy  in  repudiating  it.  The  home  produc- 
tion of  lead  ore  (not  pig  lead)  is  roughly  about 

1,000  tons  per  month.  The  Government 
stocks  increased  in  January  by  nearly  24,000 
tons,  probably  representing  an  import  of 
28,000  tons,  as  some  sales  must  have  taken 
place.  Using  the  smaller  figure,  and  taking 

the  cost  at  £4-5  in  warehouse,  and  the  price 
at  which  the  Government  is  prepared  to  sell, 
that  is,  the  present  market  price  of  say  ̂ 23, 
we  have  subsidized  the  foreigner  to  the  extent 
of  well  o\  er  ̂ 500,000  in  one  month.  A  home 

subsidy  of  £"120,000,  or  £"10  per  ton,  would preserve  and  stimulate  the  home  mines  for  one 
whole  year.  In  addition,  foreign  enterprise  is 
developed,  and  when  the  home  production  is 
further  reduced,  the  patient  consumer  at  home 
will  have  to  pay  a  higher  price  for  his  lead, 
owing  to  the  elimination  of  one  producer. 

We  now  learn  that  the  only  Department 
with  any  acquaintance  of  home  mines  (the 
Mineral  Resources  Department)  is  being  dis- 

banded, and  the  work  of  years  thrown  away. 
This  section  of  the  Ministry  certainly  knew 
every  mine  and  its  condition  ;  the  cost  of  its 
stafT  must  ha\e  been  very  small,  and  it  has  of- 

ten been  the  only  direct  means  of  communica- 
tion to  the  industry.  It  is  really  a  crying 

scandal  that  it  is  not  to  be  incorporated  into 
either  the  Board  of  Trade  or  the  Home  Office. 

Zinc. —  In  referencetoblende,  Icanlearnbut 
little  that  would  be  of  use  to  your  readers.    The 
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situation  is  "  wropt  in  mystery."  We  do  know that  the  zinc  market  is  to  be  thrown  open,  and 
the  zinc  subsidies  stopped.  The  smelters 
assert  that  the  present  cost  of  producing  zinc 
is  near  £lb  ;  with  the  metal  at  ;^38,  and  24 
tons  of  blende  required  for  a  ton  of  zinc,  a 
simple  calculation  will  give  the  value  of  blende 
at  the  mine.  The  blende  mines  retain  the 
output  bonus  until  June  30,  which  will  enable 
most  of  them  to  carry  on  until  then. 

The  Outlook. — Personally  I  think  that 
the  Government  should  see  the  mines  through 

the  period  during  which  it  holds  any  consider- 
able stock  of  metal.  These  inevitably  depress 

the  market,  and  render  any  stabilization  of 
price  impossible.  In  the  meantime  the  Mine 

Owners'  Association  should  be  consulted,  and 
all  the  facts  of  the  situation  disclosed  to  them, 
so  that  they  may  put  up  a  good  fight  for  the 
preservation  of  a  potentially  important  in- 
dustry. 

When  the  Prime  Minister's  500,000  cot- 
tages have  been  erected  (that  is,  in  two  years) 

the  amount  of  lead  permanently  absorbed  will 
be  very  large.  Then  there  is  the  painting 
and  the  enormous  arrears  of  upkeep,  which 
will  use  up  gigantic  quantities  of  lead  and 
zinc  oxides.  On  the  whole  the  future  is  en- 

couraging, and  my  good  wishes  go  to  the 
managers  who  are  making  such  a  gallant  fight 
for  life,  in  the  whirlpool  created  by  the  dying 
flurry  of  the  Department  which  has  cast  aside 
all  interest  in  the  industry,  and  reduced  it  to 
a  very  small  factor  in  the  national  life. 

MELBOURNE. 

December  31. 

New  Mining  Law.  —  The  Legislative 
Council  of  New  South  Wales  has  passed  a 
new  mining  law  which  contains  several  im- 

portant provisions  dealing  with  the  industry. 
The  rent  on  gold  and  mineral  leases  of  Crown 
lands  is  reduced  from  5s.  to  Is.  per  acre,  but 
a  royalty  of  1%  of  the  gross  output  must  be 
paid.  In  order  to  encourage  the  miner  in  the 
developmental  stages,  an  exemption  of  ̂ 500 
is  allowed  before  royalty  becomes  payable. 
This  provision  makes  for  uniformity,  dredging 
leases  and  leases  of  private  lands  being  subjec-t 
to  the  payment  of  1%  royalty  under  the  Act 
of  1906.  The  royalty  on  coal  is  now  6d.  per 
ton  on  all  coal,  the  previous  allowance  in  re- 

spect of  small  coal  being  abolished.  Lands 
held  under  all  tenures  under  the  Crown  Lands 
Act,  other  than  leases  for  pastoral  purposes, 
are  made  private  lands  for  the  purposes  of  the 
Act,  as  such  tenures  are  now  convertible  into 
freehold  as  the  result  of  recent  Crown  lands 

legislation.  Provision  is  made  under  which 

the  Warden  or  \\'arden's  Clerk  can  issue  an 
interim  authority  to  enter  and  prospect  on 
private  lands  without  any  inquiry.  The  term 
of  such  authority  is  limited  to  one  month,  and 
the  deposit  required  to  cover  rent  and  compen- 

sation for  surface  damage  is  10s.  Coal  and 
shale  are  now  made  minerals  for  the  purposes 
of  Part  IV.  (mining  on  private  lands)  of  the 
principal  Act. 

Lands  alienated  without  reservation  of  min- 
erals to  the  Crown  (old  grants  and  mining 

conditional  purchases)  are  thrown  open  to  the 
grant  of  authority  to  enter  or  lease  to  mine 
for  minerals,  subject  to  the  payment  of  5%  of 
the  net  annual  profits.  This  amount  will  be 
handed  to  the  owner  of  the  land,  less  \%, 
which  will  be  retained  by  the  department  to 
cover  cost  of  administration.  Protection  is 
afforded  to  the  owner  of  such  lands  who  is 
mining  or  allowing  any  other  person  to  mine 
on  such  land,  and  the  owner  is  also  entitled  to 
rent  at  the  rate  of  20s.  per  acre  for  the  surface 
occupied  and  to  compensation  for  surface 
damage.  The  Governor  is  empowered  to  re- 

sume private  lands  required  for  the  purpose 
of  mining  villages  where  no  suitable  Crown 
land  is  available  in  the  vicinity  of  mining 
operations.  Compensation  is  payable  to  the 
owner  of  the  land  resumed.  All  complaints 
as  to  non-fulfilment  of  labour  conditions  in  re- 

spect of  leases  must  now  be  lodged  with  the 
Minister,  who  will  refer  the  same  to  the  War- 

den to  hold  an  inquiry  on  oath  in  open  court. 
If  the  complaint  is  proved,  the  lease  may  be 
cancelled,  and  in  such  case  the  complainant 
is  entitled  to  a  lease  of  the  cancelled  area  or 

any  part  thereof.  Tailings  left  upon  Crown 
or  private  land  after  the  expiration  of  any 
lease  under  the  old  Acts  ̂ prior  to  1906)  will 
now  become  part  of  the  land  and  subject  to 
the  grant  of  mining  leases  under  this  Act  after 
the  expiration  of  six  months  (Crown  land),  or 
twelve  months  (private  land).  Provision  is 
made  under  which  the  Warden  may  declare 
mining  titles  other  than  leases  forfeited  upon 
proof  that  the  land  has  not  been  worked  for  a 
continuous  period  of  three  months.  Power  is 
given  to  the  Sludge  Abatement  Board  to  take 
evidence  on  oaih.  The  Act  contains  a  num- 

ber of  minor  amendments  designed  to  remove 

certain  anomalies  that  experience  in  admin- 
istering the  Act  of  1906  has  shown   to  exist. 

Oil  in  Papi'A. — The  want  of  success  In 
connection  with  the  Government  oil-drilling 
operations  in  Papua  is  causing  anxiety  among 
the  public.  The  Australian  Minister  for 
Home  and  Territories  has,  in  reply  to  inquiries. 
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given  some  imformation  in  the  Federal  House 
of  Representatives  with  regard  to  the  results 
obtained.  Seven  bores  have  been  sunk.  A 
rig  has  been  erected  for  No.  8  bore,  but,  so 
far  as  is  known,  actual  drilling  has  not  yet 
commenced  at  the  time  of  the  last  reports. 
Bore  No.  1  was  242  ft.  deep  ;  No.  2,  133  ft.  ; 
No.  3,  460  ft. ;  No.  4,  302  ft. ;  No.  5,  395  ft. : 
No.  6,  580  ft. ;  No.  7, 1,800  ft.  No.  1  met  oil 
at  224  ft. ;  No.  2,  gas  only  ;  No.  3,  little  oil  at 
320  ft. ;  No.  4,  gas  only  ;  No.  5,  small  pro- 

duction of  oil ;  No.  6,  little  oil  struck  at  182  ft. 
and  295  ft.,  but  this  was  cased  off,  to  enable 
the  hole  to  be  bored  deeper  ;  No.  7,  oil  struck 
at  185  ft.,  with  a  flow  of  20  gallons  per  day  ; 
this  was  shut  off  to  permit  further  testing  at 
greater  depths  ;  large  quantities  of  gas  met 
with  at  1,100  ft.  The  boring  plants  used  on 
the  first  five  bores  were  found  to  be  quite  un- 
suited  for  any  depths  over  300  ft.,  as  the  strata 
largely  consisted  of  soft  mud  under  consider- 

able pressure,  which  filled  the  holes  as  fast  as 

they  were  sunk.  The  bores  consequently  be- 
came choked  and  were  abandoned.  No.  5  was 

re-drilled.  The  oil  horizon  was  isolated  by 
cementing,  and  there  was  a  small  production, 
100  gallons  weekly,  diminishing  to  8  gallons 
weekly.  The  size  of  the  casing  was  too  small 
for  further  boring,  and  it  was  considered 
cheaper  to  bore  a  fresh  hole.  The  mud  pres- 

sure was  very  strong  in  No.  6,  making  work 
slow  and  costly.  The  plant  in  use  was  un- 

suitable for  deep  boring,  and,  in  view  of  the 
mud  difficulty,  work  was  suspended.  At  No. 
7  bore,  efforts  to  get  the  4  in.  casing  deeper 
than  1,700  ft.  having  ended  persistently  in  fail- 

ure, the  work  was  stopped.  This  hole  is 
several  hundred  feet  deeper  than  the  plant 
was  designed  to  drill. 

The  total  expenditure  since  the  commence- 

ment of  operations  has  been  £"96,150.  This covers  all  outlay  of  every  kind,  salaries  and 
wages,  purchase  of  plants,  purchase  and  oper- 

ation of  launch,  repairs,  insurance,  construc- 
tion of  wharf,  roads,  and  all  travelling  ex- 

penses. This  last  was  an  unusually  heavy 
item,  as  men  had  to  be  brought  from  and  sent 
back  to  the  United  States.  Very  substantial 
expenditure,  in  the  way  of  leave  of  absence 
and  medical  attention,  has  been  incurred  ow- 

ing to  the  unhealthy  nature  of  the  country.  A 
large  portion  of  this  expenditure  must  be  re- 

garded as  in  the  nature  of  general  capital  ex- 
penditure, and  could  not  fairly  be  taken  into 

account  in  estimating  the  cost  at  per  foot  of 
the  bores  already  sunk.  The  result  will  be 
that  the  cost  will  show  a  gradually  diminish- 

ing rate  per  foot.     \ery  substantial  reductions 

in  boring  costs  have  already  been  effected. 
The  cost  of  boring  in  bores  Nos.  6  and  7 
ranges  from  £l  to  £i>  per  foot. 

The  total  expenditure  before  Dr.  A.  Wade 
undertook  control  was  ̂ 38,187;  and  since 

then  /'57,963  About  2,000  gallons  of  oil  have 
been  produced.  Considerable  new  plant  has 
been  purchased,  and  is  now  on  the  field  about 
to  be  put  in  operation  for  the  first  time. 
Geological  preliminary  examinations  have 
been  made  over  about  2,000  square  miles. 
More  intensive  geological  examinations  over 

400  square  miles,  and  complete  surveys,  in- 
cluding mapping,  have  been  effected  over  100 

square  miles,  thus  furnishing  valuable  data 
for  future  operations.  The  country  was  in  an 
absolutely  .primeval  condition  ;  large  clearings 
have  been  made  in  the  forest,  and  all  neces- 

sary buildings,  including  residences  for  the 
employees,  stores,  and  workshops,  have  been 
constructed.  It  is  to  be  hoped  that  future 
results  will  be  an  improvement  on  those  al- 

ready achieved. 
Engineering  Societies. — There  is  a 

movement  afoot  for  the  federation  or  affili- 
ation of  all  the  engineering  societies  in  Aus- 

tralia, with  the  object  of  creating  a  central 
institution  that  will  efficiently  represent  the 
interests  of  engineers  throughout  the  Com- 

monwealth. The  proposal  was  broached  by 

Mr.  D.  F.  J.  Harricks  in  his  presidential  ad- 
dress to  the  Engineering  Association  of  New 

South  Wales.  Twelve  societies  have  been 

invited  to  discuss  the  question  of  co-operation. 
Of  these,  the  Electrical  Association  of  Aus- 

tralia, the  Australasian  Institute  of  Mining 

Engineers,  and  the  Institute  of  Local  Govern- 
ment Engineers  cover  the  Commonwealth, 

while  the  Victorian  Institute  of  Engineers, 
the  Engineering  Association  of  New  South 
Wales,  the  South  Australian  Institute  of  En- 

gineers, the  Queensland  Institute  of  Engineers, 
the  Northern  Institute  of  New  South  Wales, 
the  West  Australian  Institute  of  Engineers, 
the  Sydney  University  Engineering  Society, 

the  Melbourne  University  Engineering  Socie- 
ty, and  the  Tasmanian  Engineering  Institute 

have  more  local  interests.  For  some  reason 
the  executive  committee  of  the  Australian 
Institute  of  Mining  Engineers  has  rejected 
the  proposal.  Many  members  consider  this 
action  inadvised  and  unduly  precipitate,  and 
are  anxious  that  the  general  opinion  of  mem- 

bers shall  be  obtained.  It  is  felt  that  the  ex- 
ecutive committee  should  not  have  taken  up 

this  attitude  on  their  own  initiative,  but  should 
have  referred  the  matter  to  all  the  members 

of  the  society  for  their  views  on  the-  ubject. 
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CAMBORNE. 

TiNCROFT  Mines. — The  accounts  of  this 
company,  always  issued  with  commendable 
promptitude,  show  a  gross  profit  of  £ll\,  but 
after  allowing  ̂ 1,648  for  depreciation  of  plant 
and  buildings,  a  loss  is  shown  of  ̂ 917.  The 
gross  profit  compares  with  ̂ 14,95+  earned  for 
the  preceding  si.K  months,  and  this  very  con- 

siderable change  for  the  worse  in  the  fortunes 
of  the  company  is  due  mainly  to  increased 
working  costs  and  reduced  prices  for  its  pro- 

ducts, tin,  arsenic,  and  wolfram.  The  work- 
ing cost  per  ton  milled,  including  royalties, 

but  excluding  depreciation,  amounted  to 

44s.  9'61d.  against  37s.  0'55d.  for  the  previous 
half-year,  and  21s.  3'32d.  for  the  six  months 
ended  December  31, 1914.  The  tonnage  milled 
shows  a  falling  off  of  2,700  tons,  the  quantity 
for  this  half-year  being  only  25,826  tons. 
This  does  not  appear  to  be  due  to  a  reduced 
underground  force,  and  one  wonders  if  the 
labour  efficiency  is  less.  The  production  of 
tin  concentrate  was  175  tons,  so  that  the  pro- 

duce for  tin  was  only  15'21b.  per  ton  milled. 
This  low  average  is  due  to  the  fact  that  the 
upper  levels  are  being  worked  principally  for 
the  benefit  of  their  arsenic  content.  Arsenic 

to  the  value  of  ;^20,052  and  wolfram  ̂ 2,847 
were  sold.  The  development  footage  was 
1,624,  or  approximately  equal  to  1  foot  for 
every  16  tons  milled.  This  development  has 
been  mainly  directed  to  the  opening  up  of  the 
South  lode.  A  sump  winze  sunk  100  feet  be- 

low the  208  fathom  level  averaged  32  lb.  black 
tin  per  ton  over  the  depth  sunk.  Other  winzes 
on  the  same  lode  give  averages  equal  to  or 
above  the  figure  mentioned.  It  is  proposed 
to  connect  up  the  sump  winze  on  the  South 

lode  with  Tyrie's  shaft,  which  has  now  been 
cut  down  to  a  depth  of  30  ft.  below  the  182 
fm.  level.  This  important  connection  when 
completed  will  much  facilitate  the  handling  of 
the  ore  in  this  section  and  thus  reduce  cost. 
There  have  also  been  fairly  satisfactory  de- 

velopments on  Pryce's  lode  in  the  old  Tmcroft 
section.  Themine  has  clearly  responded  satis- 

factorily to  the  development  of  the  past  year 
or  two,  and  it  is  very  regrettable  that  the  weak 
financial  position  has  forced  the  management 
to  the  almost  fatal  policy  of  restriction  of  de- 

velopment. It  is  a  thousand  pities,  when  the 
company  was  doing  well  owing  to  the  high 
prices  being  realized  for  its  products,  that  the 
directors  did  not  firmly  press  for  the  strength- 

ening of  its  financial  resources  by  the  provision 
of  additional  capital ;  now,  presumably,  fresh 
capital  ,annot  be  attracted. 

Fumes  as  a  Preventative  to  Influ- 
enza.— From  the  report  of  Captain  A.  Gregor, 

R.A.M.C,  to  the  Medical  Research  Board,  it 
would  appear  that  certain  surface  workers 
in  our  tin  mines  have  one  advantage,  at  any 
rate,  over  their  fellow  workers  underground, 
which,  while  it  cannot  be  translated  into 
pounds,  shillings,  and  pence,  may  compensate 
them  for  some  of  the  disadvantages  which  they 
suflTer.  For  some  time  past  it  has  been  noticed 
that  men  working  in  gaseous  fumes  are  prac- 

tically immune  from  nasal  catarrh  and  respira- 
tory diseases  in  general.  Some  interesting 

facts  bearing  on  this  subject  are  recorded  in 
the  report  referred  to  on  the  epidemiology  of 
influenza  among  those  who  work  in  fumes,  and 
one  of  the  illustrations  given  refers  to  tin  mine 
workers.  Here  the  workers  were  divided  into 
two  classes  :  (a)  those  employed  underground, 
and  (o)  those  working  more  or  less  in  fumes 
of  SOo.  Of  the  first  class  the  percentage  of 
cases  during  the  autumn  epidemic  of  influenza 

was  60'8,  while  in  the  other  it  was  only  1  ri%. 
Evidence  of  similar  character  having  been 
secured  in  other  trades.  Captain  Gregor  comes 

to  the  conclusion  that  "  from  epidemiological 
evidence,  though  it  does  not  cover  a  large 
number  of  people,  it  would  seem  that  the 
popular  belief  in  the  cure  of  colds  in  the  head 

by  fumes  has  some  foundation  of  truth." 
Government  Commission  of  Investi- 

gation.— As  a  result  of  the  demands  made 
upon  the  Government  by  the  deputation  from 
the  Joint  Industrial  Council,  and  referred  to 
in  the  last  issue,  the  Government  delegated  to 
the  Imperial  Mineral  Resources  Bureau  the 
duty  of  making  a  preliminary  investigation 
into  the  position  of  the  industry,  and  Dr.  F.  H. 
Hatch  and  Mr.  \V.  Forster  Brown,  on  behalf 
of  the  Bureau,  have  recently  visited  the  prin- 

cipal mines  in  the  Camborne- Redruth  area, 
and  also  the  St.  Just  mines  and  Wheal  Kitty 
at  St.  Agnes.  They  have,  at  their  request, 
been  supplied  with  a  mass  of  data  relating  to 
the  operation  of  the  mines  between  the  year 
1912  and  1918  inclusive,  and  it  is  interesting 
to  note  that  among  the  inquiries  they  make, 
the  two  folloiving  pertinent  ones  occur  : 

(/)  What  immediate  funds  are  necessary  to 
maintain  productiveness  of  the  mine  say  for 
twelve  months  ? 

(2)  What  would  be  the  unemployment  bene- 
fit cost  if  the  mine  were  stopped  ? 

We  cannot  help  thinking  that  these  ques- 
tions foreshadow  the  common-sense  action 

which  we  suggested  in  these  columns  last 
month,  namely,  that  the  Government  should 
subsidize  certain  of  the  mines  to  the  extent  of 
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the  average  total  out-of-work  benefit  for  say 
twelve  months,  pending  the  State  inquiry  into 
the  industry,  which,  we  understand,  has 
already  been  decided  on,  but  which  will  take 
many  months  to  complete.  Let  us  take 
Basset  as  an  example.  At  this  mine  ap- 

proximately 350  people  were  employed  last 
year.  If  we  assume  an  average  weekly 
out-of-work  benefit  of  35s.  per  week,  when 
operations  completely  cease,  the  Government 
will  be  doling  out,  if  the  men  cannot  find  work, 
no  less  a  sum  than  ̂ 1,112  per  week.  If  the 
Basset  directors  had  known  they  could  have 
called  on  the  Government  for  a  weekly  sub- 

sidy to  the  extent  of  £^1,1 12,  it  is  surely  more than  probable  that  they  would  have  decided  to 
continue  the  struggle  until  the  price  of  tin  re- 

covered, as  it  surely  will  with  the  expansion 
of  trade,  to  a  figure  at  which  it  can  be  produced 
in  Cornwall  at  a  profit  even  from  the  lower 
grade  mines.  This  suggestion  of  a  subsidy 
has  at  least  three  advantages  over  the  out-of- 
work  donation,  for  although  the  cost  to  the 
Governm.ent  is  practically  the  same,  (7)  the 
men  will  be  kept  by  employment  out  of  idle- 

ness, which  is  so  demoralizing  and  fruitful  of 
unrest,  (2)  the  mines  will  be  kept  going  over 
the  reconstruction  period,  or,  in  other  words, 
pending  the  return  of  natural  conditions,  and 
(3)  raw  materials  will  be  produced  which  must, 
of  necessity,  be  of  value  to  the  country  either 
for  export  or  for  home  use.  We  believe  that 
Sir  Lionel  Phillips  is  Chairman  of  the  Special 
Committee  of  the  Imperial  Mineral  Resources 
Bureau,  which  is  responsible  for  this  in- 

vestigation, and  there  is  thus  reason  to 
be  hopeful  that  something  on  these  lines 
may  be  done.  Anyhow,  we  trust  that, 
whatever  recommendations  are  made,  they  will 
have  a  better  fate  than  those  he  made  to  the 
Minister  of  Munitions  when  giving  up  the 

Controllership  of  the  Department  for  the  De- 
velopment of  Mineral  Resources.  It  is,  of 

course,  frequently  a  subterfuge  of  a  Minister 
who  wishes  to  side- track  a  demand  to  appoint 
a  Commission  to  report,  but  we  believe  those 
concerned  in  the  Cornish  mining  industry — 
both  masters  and  men — are  too  determined  to 
secure  some  measure  of  reparation  from  the 
Government  (which  is  mainly  responsible  for 
the  existingconditions)  tobe  put  offin  this  way. 
Substantial  immediatefinancial  help  is  theonly 
remedy  which  will  beof  service  in  several  cases, 
and  if  such  help  is  not  speedily  forthcoming, 
then  we  shall  see  such  mines  as  Grenville,  Tin- 
croft,  Wheal  Kitty,  and  even  Dolcoath  close 
down,  for  their  resources  are  insufficient  to 
enable  them  to  weather  the  storm. 

We  have  had  the  opportunity  of  seeing  the 
comparative  data  prepared  by  one  mine  for 
submission  to  the  Imperial  Mineral  Resources 
Bureau,  and  the  differences  are  so  striking 
that  we  give  some  of  them  below  for  the  in- 

formation of  our  readers,  and  as  an  illustra- 
tion of  the  burden  which  the  mines  have  had 

to  bear  in  the  matter  of  the  increased  cost  of 
materials  : 

1912  I9lt 

£   s.   a.  £   s.  d. 
Wax  Candles,  per  doz.  lb.           2     6  14  3 
Detonators,  per  1,000      ...     1   15     0  3   15  0 
Fuse,  per  coil        ...         ...  4^  85 
Gelignite,  per  ton   65     0     0  145     0  0 
Oil,  per  gallon                   10  4  3 
Leather,  per  lb.     ...          ...            18  4  0 
Tallow,  per  cwt       1   10     0  4     0  0 
Steel,  per  ton           32     0     0  75     0  0 
Coal,  per  ton               110  1   16  3 

LETTERS  TO  the  EDITOR 
Government  Assistance  for  Non- 

Ferrous  Mining. 
The  Editor : 

Sir — The  question  of  whether  the  British 
Government  should  or  should  not  assist  the 

non-ferrous  mines  of  England  is  an  interesting 
one.  Without  Government  assistance  the 

prospects  of  metal  mining  in  England  are  ex- 
tremely poor,  and  the  question  really  resolves 

itself  into  whether  or  no  the  Government  can 
afford  to  watch  the  extermination  of  this industry. 

There  are  many  ways  of  fostering  an  in- 
dustry, and  during  the  last  few  critical  years 

we  have  seen  nearly  every  method  adopted. 
In  fact  where  an  industry  is  sufficiently  weal- 

thy to  pull  its  own  wires  in  the  legislation  of 
the  country  it  has  succeeded  invariably  in 
weathering  the  storms  of  war.  More  than 
this,  it  has  converted  the  mighty  power  of 
those  very  storms  to  its  own  use  with  such 
success  that  it  has  created  for  itself  profits  of 
which  it  can  no  longer  conceal  the  enormity 
or  the  scandal. 

For  one  must  indeed  be  dense  if  one  does 
not  remark  how  the  shipowners  with  their 
ships  falling  like  hail  upon  the  bottom  of  the 
ocean  have  made  the  fortunes  of  their  lives ; 
or  how  the  brewers  have  created  undreamed 
of  wealth  at  a  crisis  when  they  could  ill  be 

spared  barley,  malt,  sugar,  or  transport  facili- 
ties, the  very  essentials  of  their  business. 

It  is  true  that  some  other  industries  which 
had  not  the  power  or  wealth  with  which  to 

swing  their  own  legislation  have  been  grudg- 
ingly assisted  because  their  continuance  was 

essential  to  the  life  of  the  State.  And  among 
these  latter  come  the  non-ferrous  metal  mines. 
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There  was  a  time  during  the  war  when  the 
German  submarines  came  near  to  imposing 
defeat  and  incalculable  disaster  upon  the 
British  ;  then  the  Government  suddenly  re- 

alized that  England's  weakness  consisted  in 
that  she  was  not  self-supporting.  They  then 
began  to  take  action  to  encourage  and  foster 
essential  home  industries.  And  the  lead  and 
zinc  mines  received  the  encouragement  of  a 
bonus  and  a  guaranteed  pricefortheirproducts, 
under  which  stimulus,  although  no  fortunes 

were  made,  they  were  able  to  live  and  "  do 
their  bit  "  toward  winning  the  war. 

But  now  the  war  is  over  and  won,  and  the 
Government  must  again  confine  its  energies, 
more  so  than  ever,  of  course,  to  the  strict  pur- 

suit of  business  from  which  it  can  see  a  profit. 

That  is  to  say,  reaction  to  pre-war  conditions 
as  soon  as  possible. 

But  actual  pre-war  conditions  can  never 
come  again,  and  we  must  not  forget  that  the 
war  was  very  nearly  lost  at  the  commence- 

ment because  we  were  completely  unprepared 
and  our  enemy  as  completely  prepared.  When 
America  at  last  intervened  on  our  side  our 
enemy  had  forged  and  was  employinga  weapon 
with  which  she  was  about  to  effect  our  exter- 

mination.   That  weapon  was  blockade. 
To  put  it  mildly,  the  discovery  that  England 

could  be  blockaded  came  as  an  incalculable 
shock  to  our  leaders.  The  blockade  ultimately 
failed  because  the  enemy  was  himself  de- 

feated by  blockade  ;  but  when  Germany  de- 
cided to  blockade  us  at  all  cost  she  held  a 

sword  point  at  the  Achilles  heel  of  the  British 
Empire,  because  England  is  entirely  depend- 

ent on  outside  for  the  essentials  of  her  exist- 
ence. Is  it  then  conceivable  that  the  lessons 

so  emphatically  taught  only  a  few  months  ago 
can  be  so  soon  forgotten  ?  Apparently  yes,  for 
already  the  suggestion  has  been  made  and 
measures  are  being  taken  for  withdrawing 
essential  Government  support  from  the  all- 
important  industries  of  the  home  production 
of  copper,  tin,  lead,  and  zinc. 

If  the  nation  were  now  out  of  danger  for 
all  time  this  might  be  understood,  but  this  is 
far  from  being  the  case.  We  are  not  yet  even 

out  of  the  present  war.  And  England's  dan- 
ger must  ever  be  from  blockade. 

Foresight  is  a  quality  which,  as  Mr. 
Churchill  rightly  said  (February  22,  1919), 
we  greatly  need  at  the  present  time.  After 
the  great  war  has  suddenly  stopped,  the 
temptation  comes  to  us  to  let  the  present  and 
the  future  shift  for  themselves.  We  must 
not  think  that  our  dangers  are  past.  It  has 
been    well    said  that  the  price  of   safety  is 

eternal  vigilance. 

Under  these  circumstances,  for  the  Govern- 
ment to  contemplate  the  possibility  of  check- 

ing the  home  production  of  such  essential  raw 
materials  as  the  non-ferrous  metals  is  some- 

thing the  seriousness  of  which  ought  to  be 
brought  home  to  the  people. 

Germany  blockaded  fought  with  her  whole 
manhood  for  42  years  and  twice  came  within 
an  ace  of  winning  the  whole  world.  Had  she 
not  employed  foresight  and  developed  her 
essential  home  productions  she  could  not  have 
fought  for  six  months.  How  did  she  treat  her 
non-ferrous  mining  industry  ? 

In  the  summer  of  1898,  having  applied  to 
the  German  Government  for  leave  to  visit  the 

mines  in  the  Harz  mountains,  I  made  an  ex- 
tensive visit  which  covered  a  period  of  six 

months.  I  was,  I  remember,  struck  by  the 
extravagance  with  which  the  mines  were 
worked,  and  was  considerably  puzzled  at  being 
told  that  the  mines  were  being  run  by  the 
German  Government  at  a  loss.  Nor  in  fact 
was  it  until  late  in  1914  that  the  explanation 
occurred  to  me.  These  important  deposits  of 
lead  and  zinc  were  appreciated  as  a  great 
national  asset,  and  the  work  that  was  carried 
on  was  mainly  development.  My  impression 
is  that  the  actual  production  was  not  large, 
but  there  existed  arrangements  underground, 
at  the  mills,  and  at  the  neighbouring  smelters 
of  Altenau  and  Clausthal  the  necessary  ma- 

chinery for  a  very  large  output.  Thus  the 
Zellerfelde,  the  Kaiser  -  Wilhelm,  and  the 
Marien  were  all  connected  at  a  depth  of  1,000 
feet  (300  metres)  by  an  underground  canal 
with  the  bottom  of  a  shaft  at  Clausthal  where 
the  mill  stood,  about  2  miles  away,  the  ore 

being  conveyed  in  barges.  In  addition  to  this 
there  was  a  capacious  electric  railway.  The 
hydraulic  pump  at  the  Marien  shaft  with  its 
cylinders,  5  inches  thick  of  bronze,  was  one  of 
the  wonders  of  mining  when  it  was  erected. 

Many  of  the  levels  were  kept  open  with  ex- 
pensive steel  girders,  and  in  the  Kaiser- 

Wilhelm  shaft  (a  circular  one,  16  feet  in  di- 
ameter) the  entire  lining  was  of  steel.  This 

shaft  took  14  years  to  sink  to  a  depth  of  900 

metres,  and  contained  a  wonderful  man-engine 
worked  by  hydraulic  power.  Throughout 
these  mines  the  utilization  of  hydraulic  power 
underground,  the  water  coming  from  the 
streams  of  the  Harz  mountains,  was  a  remark- 

able feature.  Between  the  Kaiser-Wilhelm 
and  Marien  shafts  there  ran  a  railway  driven 

by  compressed  air. 
Most  of  these  things  were  more  wonderful 

20  years  ago  than  they  are  today,  but  their 
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enumeration  will  suffice  to  show  the  scale  on 

which  these  ore-bodies  were  developed  by  the 
German  Government.  At  the  same  time  the 
local  smelters  of  Altenau,  Clausthal,  etc.,  were 
l<ept  going  with  ores  obtained  at  considerably 
less  cost,  no  doubt  from  the  world  markets, 
but  in  case  of  a  war  and  a  blockade  of  Ger- 

many here  was  the  machine  in  being  for  sup- 
plying the  fatherland  with  zinc  and  lead. 

There  is  something  so  obvious  about  the 
lesson  that  one  can  only  marvel  at  the  proposed 
torpidity  of  our  Government  toward  similar 
industries  at  home.  Perhaps  they  argue  that 
the  production  of  these  metals  in  England 
is  so  small  that  it  is  inconsiderable  as  a  sub- 

stitute for  foreign  supplies.  This  may  be 
so,  but  from  what  I  have  seen  of  the  de- 

posits of  zinc  blende  and  galena  in  the 
Lake  District  of  Cumberland  there  e.xist 

there  ore-bodies  of  primary  importance,  most 
of  which  have  hardly  been  touched,  and  I  am 
of  opinion  that  they  represent  a  concentration 
of  mineral  which  compares  favourably  with 
that  of  the  Harz  mountains. 

One  thing  is  certain  :  practically  none  of 
these  veins  have  been  followed  any  distance 
below  the  water  level,  and  it  is  the  Govern- 

ment's duty  to  expend  a  sum  of  money  not  only 
in  developing  these  mineral  assets,  but  also  in 
obtaining  as  quickly  as  possible  some  practi- 

cal estimate  of  their  importance.  Whether 
they  do  or  not  will  be  the  measure  of  how 
much  they  have  learnt  in  the  last  five  years. 

Skiddaw. 
Keswick,  February  26. 

Wolfram  in  China. 

The  Editor  : 

Sir — Under  "Review  of  Mining"  in  your 
November  issue,  I  notice  a  paragraph  headed 

"  China,"  reading  as  follows  :  "  Wolfram  is 
being  mined  at  many  places  in  southern  China, 
notably  in  the  province  of  Kwangtung,  and 
concentrates  are  being  shipped  to  Japan  and 
the  United  States  through  Hong  Kong.  Much 
of  this  pioneer  work  is  being  done  by  the 
Japanese,  but  an  Englishman,  Sir  Paul 
Chater,  has  individually  done  more  than  any- 

body else." 
The  above  statement  is  hardly  fair  to 

British  enterprise.  No  pioneer  work  was 
done  by  the  Japanese,  though  after  a  steady 
production  of,  and  trade  in,  wolfram  had  been 
established  by  others,  they  came  in  as  buyers 
of  the  mineral  at  Hong  Kong  and  the  Treaty 
Ports.  When  wolfram  was  found  in  the 
Kuangtung  Province,  Sir  Paul  Chater  show- 

ed considerable  enterprise  in  prospecting  for 

wolfram  in  the  "  New  Territory  "  section  of 
the  Colony.  Two  wolfram  mines  were  opened 
up  by  Sir  Paul  and  his  associates,  but  only  an 
infinitesimal  part  of  the  total  China  produc- 

tion has  been  won  from  these  deposits.  The 
real  pioneers  of  the  Chinese  wolfram  business 
are  the  Eastern  Tungsten  Co.,  Ltd.,  a  British 
company  having  its  head  office  and  works  at 
Kuala  Lumpur,  Federated  Malay  States. 

This  was  orginally  known  as  "  Wolfram 
(Selangor)  Ltd,"  and  has  been  mining,  mag- 

netically separating,  and  dealing  in  tungsten 
ores  for  over  10  years,  not  only  in  the  Malay 
States,  but  in  Siam  and  Burma.  It  was  pur- 

chasing and  shipping  Chinese  wolfram  to  the 
F.M.S.  for  concentration  as  early  as  1914.  In 
1915  one  its  directors  went  to  South  China  to 
stimulate  the  production  of  the  mineral  from 
that  region,  as  a  result  of  which  works  were 
later  on  opened  by  it  in  Hong  Kong  and  buy- 

ers sent  up  from  the  F.M.S.  to  establish 
agencies  at  Canton  and  elsewhere  in  China. 

Canton. 

Canton,  January  27. 

Malayan  Geology. 

The  Editor: 

Sir — On  pages  254,  257  of  your  issue  for 
November,  1918,  certain  remarks  of  mine  con- 

cerning the  officers  of  the  Geological  Society 
of  London  were  published.  I  have  been  in- 

formed recently  that  my  private  commentary 

on  Dr.  W.  R.  Jones'  paper  was  sent  to  a  Fel- 
low of  the  Society  whom  the  officers  regarded 

as  acting  for  Dr.  Jones  in  his  absence  from 
England  and  that  they  felt  obliged  to  accept 
his  alterations  in  the  paper.  They  also 
thought  I  wished  my  notes  to  be  used  as  they 
were.  Under  other  and  normal  circumstances 
I  would  readily  help  anyone  who  wished  to 
publish  views  on  a  scientific  subject  differing 
from  mme,  but  I  should  certainly  expect 
acknowledgment  of  my  assistance. 

J.    B.   SCRIVENOR. 
Tring,  February  2. 

High  Temperatures  in  Broken  Ore. 
The  Editor  : 

Sir — Regardint;  the  article  in  your  October 
issue  by  Mr.  A.  B.  Colquhoun,on  the  heating 
of  broken  ore  in  mines,  and  the  invitation 
given  to  explanations  of  the  causes,  I  should 
like  to  suggest  that  the  cause  is  due  to  the  iron 
sulphide  present  in  the  ore  existing  in  the  form 
of  marcasite. 

Edgar  Hall. 

Silverspur,  Queensland. 

January  5. 
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PERSONAL. 
Edward  W.  Berry,  professor  of  paleontology,  and 

Dr.  Joseph  T.  Singewald,  Jr.,  professor  of  economic 
geology,  in  the  Johns  Hopkins  University.  Baltimore, 
are  going  to  South  America  in  April  under  the  auspices 
of  the  George  Huntington  Williams  Memorial  fund. 
They  will  spend  six  or  seven  months  in  geological  ex- 

plorations in  the  Andes  of  Peru,  Bolivia,  and  Chile. 
R.  H.  P.  BuLLEN,  superintendent  of  the  Mysore 

gold  mine,  India,  is  here  on  leave. 
William  Bullock,  until  recently  manager  at 

Erith  for  Fraser  and  Chalmers,  Ltd.,  has  been  ap- 
pointed manager  at  Sandycroft  for  Sandycroft, 

Limited. 

C.  A.  Burdick  has  been  appointed  general  mana- 
ger of  the  Nechako  River  mines,  British  Columbia. 

G.  Spencer  Compton  has  joined  the  Geological 
Survey  of  West  Australia. 

John  Cooper  has  gone  to  Zacatecas,  Mexico. 
Major  Cecil  H.  Cropper,  D  S.O.,  M.C,  in 

charge  of  Tunnelling  Companies,  is  demobilized. 
I.  D.  D.  Daimpre  is  returning  to  Canada  for  de- 

mobilization. 
Edward  Dawson,  consulting  engineer,  Cardifi, 

has  been  elected  president  of  the  South  Wales  Institute 
of  Engineers. 
John  A.  Dennison,  of  the  Anglo-French  Explora- 

tion Co..  Ltd.,  having  been  demobilized,  A.  H. 
Curtis,  who  has  been  acting  for  him  in  his  absence, 
is  resuming  private  practice  at  70,  Terminus  Cham- 

bers, London.  E.C.I. 
T.  J.  Drakeley,  lately  lecturer  in  chemistry  at  the 

W;gan  Mining  and  Technical  College,  has  been  ap- 
pointed to  a  similar  position  at  the  Northern  Polytech- 

nic Institute.  London. 
L  B.  Fames,  of  the  Dorr  Company,  has  been  in 

London  and  Cornwall  for  a  few  weeks  on  his  return 
journey  from  Johannesburg  to  the  United  States. 
Colonel  T.  W.  Edgeworth  David,  D.Sc, 

F.R.S.,  gave  a  lecture  before  the  Geological 

Society  of  London  on  February  26  on  "Geology  on 
the  Western  Front." 

Dr.  J.  W.  Evans  has  been  elected  a  Fellow  of  the 
Royal  Society. 

W.  H.  GooDCHiLD  has  returned  from  Cuba. 

James  M.  Holman  and  J.  Leonard  Holman  are 
paying  a  visit  to  South  Africa. 
Bertram  Hunt  has  gone  to  Panama. 
C.  J.  Inder  is  leaving  for  South  America. 
Charles  E.  Jobling  has  returned  to  England  from 

the  Gold  Coast. 

A.  E.  KiTSON,  director  of  the  Geological  Survey  of 
the  Gold  Coast,  is  now  on  tour  in  the  Colony.  He  is 
also  supervising  the  geological  work  of  part  of  Togo- 
land.     He  expects  to  return  to  England  in  June. 

H.  H.  Knox  has  been  elected  president  of  the  Min- 
ing and  Metallurgical  Society  of  America. 

Charles  Lehmann  has  gone  to  Santiago,  Chile. 
F.  W.  Linck  is  expected  here  from  Burma. 
Captain  Frank  Lush  is  demobilized  and  is  back 

in  London. 

V.  F.  Stanley  Low  has  left  for  Kelantan,  Malay 
Peninsula. 

D.  H.  McDougall,  president  of  the  Nova  Scotia 
Steel  and  Coal  Company,  and  J.  B.  Tyrrell,  con- 

sulting mining  engineer,  of  Toronto,  have  been  nomin- 
ated for  the  office  of  President  of  the  Canadian  Mining 

Institute. 

G.  W.  W.  MACKINNON  has  been  appointed  a  direc- 
tor in  London  of  the  Broken  Hill  South. 

W.  K.  Mallette.  of  San  Francisco,  is  designing 
a  lead-smelting  plant  for  the  Pennaroya  Company, 

Spain. Rolf  Marstrander  passed  through  London  last 
month  on  his  return  to  Norway  from  South  America. 
Frank  Merricks,  Chief  of  the  Mining  Section  of 

the  Department  of  Iron  and  Steel  Production,  Min- 
istry of  Munitions  of  War,  was  entertained  at  a  dinner 

held  on  February  5  at  the  Connaught  Rooms,  by  his 
Area  Representatives  and  Headquarters  Staff. 
Ambrose  Monell  has  been  re-elected  to  the  board 

of  the  International  Nickel  Co.,  on  the  conclusion  of 
his  war  work. 

Harvey  S.  Mudd  is  here  from  the  United  States. 
C.  W.  Purington  has  settled  at  Vladivostok,  where 

his  address  is  45  Svetlanskaia. 
George  Readman,  Sir  David  Paulin,  and 

Ale.xander  McNab,  directors,  are  visiting  the  mines 
of  the  Arizona  Copper  Co.  this  month. 

E.  W.  Sandeman  has  been  demobilized. 
William  Selkirk  has  been  appointed  consulting 

engineer  to  the  Northern  Exploration  Company, 
which  operates  in  Spitsbergen. 

G.  E.  Stephenson  is  leaving  for  Egypt. 
Dr.  a.  W.  Stickney  has  left  for  Vladivostok. 
G.  Gordon  Thomas,  one  of  the  engineers  of  the 

Tin  Areas  group,  has  been  elected  a  fellow  of  the 
Geological  Society  of  London. 

E.  R.  Watson  has  been  appointed  president  of  the 
Balbach  Smelting  &  Refining  Co.,  Newark,  New 

Jersey. 
David  Wilkinson  is  intending  to  come  to  England 

from  Johannesburg  next  month. 
A.  H.  Williams  has  been  appointed  general  mana- 

ger for  the  Arica  Mining  Company,  Chile. 

We  regret  to  record  the  death  of  George  Lea 
Walker,  secretary  and  director  of  Walker  Brothers 
(Wigan)  Limited.  He  was  the  victim  of  pneumonia 
following  influenza,  and  he  was  only  in  his  42nd  year. 

TRADE   PARAGRAPHS 
The  Denver  Fire  ClayCo.,  of  Denver,  Colorado, 

send  us  a  pamphlet  relating  to  Professor  Butler's  blow 
pipe  apparatus. 

R.  White  &  Sons.  Widnes,  send  us  a  pocket-size 
pamphlet  giving  details  of  their  aerial  ropeways,  cable 
railways,  light  railways,  rails,  crossings,  turntables, 
ore  cars,  and  other  specialties  in  transport. 
The  Basic  Slag  Association  has  been  formed 

in  the  interests  of  the  makers  of  basic  slag  fertilizer  in 
this  country.  The  secretary  is  J.  King  Stewart,  and 
the  address  70,  Fenchurch  Street,  London,  EC. 3. 
The  Cambridge  Scientific  Instrument  Co., 

Ltd.,  Cambridge,  send  us  a  new  pamphlet  giving 

photographs  of  installations  of  their  long-distance  ther- 
mometers, thermographs,  pyrometers,  electro-cardio- 

graphs and  oscillographs,  containing  also  lists  of  users. 
Mann,  Egerton&  Co.,  Ltd.,  motor  and  electrical 

engineers,  of  Norwich,  Ipswich,  and  London,  have 

bought  the  "  Willett  Light"  business.  Mr.  Dean, 
who  has  been  manager  of  the  Willett  Light  for  .some 

years,  remains  in  charge  of  the  London  office  and  show- 
rooms in  Sloane  Square. 

The  Davis  Furnace  Company,  of  Luton,  are  put- 
ting on  the  market  a  high-temperature  heating  furnace 

employing  town  gas,  designed  for  working  on  the 
"  Revergen  "  principle,  the  word  "  Revergen  "  being 
a  trade  mark.  The  method  is  an  improvement  on  the 
regenerative  system  and  high  temperatures  are  gained 
with  greatly  reduced  heat  losses. 
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Plan  of  Walker  Controller. 

Walker  Brothers  (Wigan)  Limited, 
of  the  PageBeld  Iron  Works,  Wigan,  send 
us  information  relating  to  their  device  for 
controlling  the  output  of  their  horizontal  air- 
compressors  according  to  the  demand  when 
these  machines  are  driven  electrically.  This 
output  regulator  is  particularly  applicable 
where  the  compressor  has  to  work  below  its 
capacity  owing  to  the  demand  for  air  not  be- 

ing sufficiently  great,  or  where  the  charges 
for  current  are  fixed  in  such  a  way  that 

even  a  momentary  "  peak  "  will  cause  a  seri- 
ous increase  in  the  scale  of  cost.  A  piston 

valve  of  the  multi-ported  type  and  of  short 
travel  is  mounted  in  the  centre  of  the  upper 
portion  of  each  cylinder  cover.  It  is  driven 
by  a  valve  spindle  which  passes  through  the 
chamber  in  the  water-jacket  of  the  cylinder 
and  is  reciprocated  by  a  connectmg  rod. 
The  two  connecting  rods  are  driven  by 
crank  pins  F  mounted  on  shaft  D  which  is 
supported  by  three  bearings  E  of  the  ring 
lubricated  type.  The  shaft  is  driven  at  the 
same  speed  as  the  engine  through  the  shaft 
G  and  bevel  wheels.  The  bevel  wheel 
H,  to  which  is  secured  the  bevel  wheel 
J,  is  bushed  and  runs  loose  upon  the 
shaft,  driving  through  the  medium  of  the 
bevel  pinion  wheel  C  on  the  bevel  wheel 

B,  which  is  keyed  fast  to  the  shaft.  The  inter- 
mediate bevel  pinion  wheel  C  is  mounted  on  bear- 

ings carried  on  the  end  of  a  lever,  the  position  of 
which  is  controlled  by  the  air  regulator.  The  position 
of  the  wheel  determines  the  angle  of  the  shaft  D  and 
its  crank  relative  to  the  crank  shaft  of  the  engines.  It 
will  be  seen  that  a  movement  of  the  lever  with  its 

wheel  through  an  angle  of  60°  will  alter  the  relation 
of  the  shaft  D  relative  to  the  crank  shaft  by  double 

this  amount  of  120°.  Any  increase  above  the  pre-de- 
termined  pressure  in  the  air  receiver  raises  the  plunger 
in  the  air  regulator,  and  through  it  changes  the  posi- 

tion of  the  piston  valve  relative  to  the  compressor  pis- 
ton. When  in  the  top  position  it  causes  the  former  to 

be  opened  practically  throughout  the  compression 
stroke,  thus  allowing  the  air  to  pass  freely  from  the 
cylinder  to  the  inlet  valve  chamber,  thereby  relieving 
the  compressor  of  practically  the  entire  compression 
load.  On  the  rod  connecting  the  air  regulator  to  the 
lever  carrying  the  bevel  pinion  wheel  C,  a  hand  wheel 
is  provided,  the  rod,  it  should  be  noted,  being  made  in 
two  pieces  with  a  connectingsleeve  working  on  screwed 
threads.  The  length  of  the  rod  may  be  altered,  so 
that  when  starting  the  engines  it  may  be  extended  to 
the  position  of  "  no  load  "  when  running,  even  though 
the  piston  of  the  air  regulator  is  in  the  bottom  position. 
After  full  speed  is  attained  the  hand  wheel  may  be  ro- 

tated and  the  load  gradually  thrown  upon  the  motor, 
the  difference  between  the  maximum  and  minimum 
length  of  the  rod,  as  affected  by  the  screwed  sleeve, 
being  equal  to  the  full  lift  of  the  air  regulator  piston. 
The  Denver  Engineering  Works  CoMPANy, 

of  Denver,  Colorado,  the  control  of  which  has  been 
recently  acquired  by  the  Hardinge  Conical  Mill  Co., 
has  enjoyed  a  large  business  in  foreign  trade,  having 
shipped  large  numbers  of  electric  hoists  to  Japan,  as 
well  as  crushing  and  concentrating  machinery  to  the 
Philippines  and  China.  Shipmentsof  crushing  and  con- 

centrating machinery,  also  mine  timber  framers,  have 
been  made  to  the  mining  districts  of  South  America. 
Ore  concentrating  devices  have  also  been  shipped  to 
the  mining  districts  of  South  Africa.  The  company 
has  recently  received  orders  for  equipment  of  a  large 
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concentrating  mill  in  Silverton,  Colorado,  where  it  has 
for  several  years  furnished  machinery  for  the  plants  of 
that  section.  Orders  have  also  been  received  for  an 
electric  hoist  of  large  capacity  for  the  Compania  Minera 
de  Penoles,  at  Mapimi,  Mexico.  One  of  the  first 
electric  hoists  used  in  Mexico  was  furnished  by  this  com- 

pany to  the  Compania  Minera  de  Penoles,  and  during  all 
these  years  the  company  has  ordered  electric  hoists 
exclusively  of  the  Denver  Engineering  Works.  Since 
the  Hardinge  company  acquired  control  of  the  Denver 
Co.,  Frank  E.  Shepherd  has  continued  in  his  position 
as  president  in  the  latter  company. 
The  British  Reinforced  Concrete  Engi- 

neering Co.,  Ltd.,  1,  Dickinson  Street,  Manchester, 
has  issued  a  book  entitled  "B.R.C.  Reinforcements." 

In  addition  to  information  relating  to  the  company's 
specialties,  the  book  treats  on  the  subject  of  reinforced 
concrete  from  the  general  technical  and  engineering 
point  of  view. 

J.  &  E.  Wright,  Ltd.,  of  Birmingham,  send  us 
a  number  of  their  pamphlets  bound  together  in  cloth. 
These  deal  respectively  with  their  flattened  strand  and 
locked  coil  steel  wire  ropes,  ropes  for  mining  and 
general  engineering  purposes,  wire-rope  attachments, 
and  preservative  dressing  for  wire  ropes.  The  book 
contains  much  useful  information  relating  to  wire 
ropes. 
Alley  &  MacLellan.  Ltd.,  Glasgow,  send  us 

theircataloguerelatingto  their  air-compressors.  These 
machines  are  well  known  under  the  name  of "  Sentinel," 
and  are  of  the  vertical  type.  In  addition  to  compres- 

sors producing  air  suitable  for  rock-drills,  the  firm  make 
4-slage  compressors  producmg  pressures  up  to  as  much 
as  3,000  lb.  persq.  in.  The  book  contains  a  great  deal 
of  general  information  on  air-compressors  that  will 
prove  useful.  The  firm  also  send  us  their  catalogue 
of  steam  stop-valves,  check  valves,  water  valves,  and 
accessories. 

The  Sturtevant  Engineering  Co.,  Ltd.,  147. 
Queen  Victoria  Street,  London,  E.C. 4.,  send  us  new 
pamphlets  relating  to  their  balanced  crushing  rolls, 
rotary  fine  crushers  of  the  open-door  type,  and  the 
Newaygo  screen  separators,  respectively.  The  Neway- 

go screen,  as  most  of  our  readers  are  aware,  is  inclined 
and  enclosed  in  a  steel  case  so  that  dust  is  prevented 
from  coming  into  the  atmosphere,  and  it  is  submitted 
to  a  series  of  rapid  and  sharp  taps  given  by  hammers 
outside  the  steel  case  which  impinge  on  pins  connected 
with  the  screen.  The  vibrations  are  of  small  ampli- 

tude, so  that  they  do  not  give  any  skidding  or  bounding 
motion  to  the  particles,  and  the  screening  is  done  with 
remarkable  rapidity. 

Rock-drills  made  by  Holman  Brothers,  Ltd., 
Camborne,  played  an  important  part  in  the  record 
shaft-sinking  operations  at  Crown  Mines  on  the  Rand 
in  December.  The  shaft  is  vertical,  21  ft.  6 in. 
diameter,  or  20ft.  clear.  During  31  days,  297  ft.  was 
sunk,  and  the  cost  per  foot  was  ̂ 13.  4s.  8d.,  inclu- 

ding the  whole  of  the  station  cost  but  excluding  wall- 
ing. The  average  of  rock  hoisted  per  blast  was  90 

tons,  equal  to  8,100  tons  for  30  sinking  days,  three 
blasts  per  day.  The  average  native  labour  was  31  per 
shift  in  shaft  per  day,  total  93  boys.  White  men  in 
shaft:  leading  hand  sinker,  1  per  shift,  3  per  day; 
second  hand  sinker,  1  per  shift,  3  per  day  ;  stage- 
man,  1  per  day ;  master  sinker,  1  per  day  ;  total  in 
shaft  per  day,  8.  Total  other  whites  employed  on  sur- 

face :  engine  drivers,  3  ;  boilermen,  filter  blacksmith, 
machine  men  and  masons,  workshops,  etc.,  9;  grand 
total  20.  Total  explosives  used  equalled  151b.  per  foot 
sunk.  The  machines  used  were  4  Holman  torpedo 
sinkers,  and  2  Holman  hand-hammers. 

Ruston  &  Hornsby,  Ltd.,  of  Lincoln,  were  occu- 
pied almost  entirely  on  war  work  during  the  past  few 

years.  Their  output  is  detailed  as  follows  :  War  on 
land:  General  service,  spring,  pontoon,  limbered,  and 
cable  wagons,  cable  carts,  and  searchlight  and  bomb 
trailers,  about  17,000  ;  trench  howitzer  shell  carriages. 
4.000  ;  diet,  light,  common,  and  flat  topped  handcarts, 
Maltese,  forest,  trench,  and  tool  carts,  and  Lewis  gun 
carriages,  8,000;  field  kitchens,  2,000;  water  carts, 
water  cart  trailers,  and  portable  clarifiers,  nearly  4,000 ; 
portable  pigeon  lofts,  disinfectors.  and  silicol  hydrogen 
generators,  400  ;  horse  shoes,  over  600,000  ;  Ruston 
standard  baling  presses,  and  hay  and  straw  transporters, 
and  weighing  machines,  more  than  1,000;  wheels  for 
motor  lorries  and  heavy  and  light  artillery,  28,000; 
machine  gun  mountings  of  various  types,  13.500;  gun 
mountings  for  guns  of  the  following  calibre,  3,  4,  6, 
and  12-pounders  and  12-inch  guns,  4,000;  automatic 
belt-fillers  for  Maxim  guns,  2,500;  gun  fittings,  such 
as  sights,  director  gear,  calibration  gear,  elevating  and 
training  gear.  55,000;  shells  and  bombs,  including 
shells  up  to  13  5  in.,  and  aircraft  bombs  up  to  14  ft.  7in. 
in  length  and  over  Ij  tons  in  weight,  over  500,000; 
components  for  shell  and  bombs,  over  400,000  ;  lethal 
gas  apparatus,  flame  projectors,  gas  and  oil  throwing 
accessories,  about  250,000  items  ;  trench  pumps,  over 
2,500;  caterpillar  tractors,  440;  tank  trailers,  tank 
engines,  and  tank  sponsons,  300;  three-throw  pumps 
and  shell  presses  for  shell  factories,  kilns  for  manu- 

facturing cement  for  trenches,  gun  emplacements, 
blockade  work,  etc., and  vessels  for  explosive  factories, 
saddles  and  axle  trees  for  gun  carriages,  chain  speed 
gears,  axles,  and  gearings  for  motor  lorries,  etc.  War 
on  the  sea  and  under  :  Marine  engines  for  submarine 
and  other  boats,  127  ;  parts  for  ditto,  8,000  ;  submarine 
mines30.000;  components  for  same,  8,000;  paravanes, 
over  2,000;  carriers  for  depth  charges,  about  3.000; 
fittings  for  every  class  ol  vessel  in  the  British  Navy, 
from  Dreadnoughts  to  mine  layers,  and  mine  sweepers, 
and  for  boom  defence  work,  considerably  over  1,500, 000, 
together  with  large  quantities  of  Admiralty  and  Scotch 
type  boilers  for  drifters  and  mine  sweepers,  revolving 
torpedo  tubes  and  platforms,  etc.  War  tn  the  air: 
Complete  aeroplanes,  2,750  ;  aero  engines  and  equiva- 

lent spares,  over  4,000. 

METAL  MARKETS 
The  following  particulars  are  published  of  the  stocks 

(exclusive  of  old  metal  and  scrap)  in  this  country  in 
possession  of  the  Minister  of  Munitions  on  March  1. 1919: 

Tons 
Copper    51.373 
Spelter  GOB    27,444 

Refined     8,860 
Aluminium    13.004 
Soft  Pig  Lead     100,063 
Nickel    2,332 
Antimony  Regulus    4,325 

Copper. — The  market  for  this  metal  has  seen  a 

generally  declining  movement  for  the  past  month,  prin- 
cipally owing  to  the  steadily  easing  tendency  notice- 

able in  the  American  market,  where  business  has  been 
slow  to  revive,  and  with  the  necessary  demand  not 
forthcoming  to  relieve  the  position  of  the  existing 
stocks,  prices  had  to  give  way.  The  same  remark 
applies  more  or  less  to  the  situation  in  this  country. 
The  Government  stocks  of  the  metal  here  on  February 
I  amounted  to  41,882  tons,  which  revealed  an  increase 
of  no  less  than  5,882  tons  when  compared  with  the 
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figures  at  the  beginning  of  the  previous  month.  The 
result  of  these  factors  has  been  a  steady  falling  move- 

ment in  values  here,  both  of  refined  and  standard  cop- 
per, and  although  a  certain  amount  of  business  has 

been  passing,  the  general  demand  has  not  revived  so 
quickly  or  to  the  extent  that  was  expected  after  the  ces- 

sation of  hostilities.  About  the  middle  of  the  month 
theGovernment  reduced  itsselling  price  for  electrolytic 
to  ;f92and  lor  best  selected  to  /gO,  but  since  then  official 
quotations  of  the  Metal  Exchange  have  come  to  an 
even  lower  level,  and  business  has  been  reported  in 
electrolytic  for  March  shipment  from  Americaat  round 
about  ;^77  per  ton.  Business  in  manufactured  copper 
has  not  been  particularly  brisk,  although  a  little  inquiry 
is  seen.  The  best  feature  of  this  business  has  been  the 

demand  for  plates  for  locomotive  building.  The  cur- 
tailment in  production  in  America  has  gradually  been 

put  into  operation  at  the  mmes,  which  have  cut  down 

output  to  various  extents  up  to  about  50%  of  last  year's 
figures.  This,  of  course,  is  not  yet  reflected  in  any  re- 

duction in  the  amount  of  refined  metal  being  turned 
out,  as  there  were  large  quantities  of  blister  copper  on 
hand  when  the  war  ended,  which  are  now  being  put 
through  the  refining  process.  It  is  reported  that  the 
Greene-Cananea  Copper  Co.  has  considerably  reduced 
speed  at  its  mines.  The  Mexican  labour  market  very 
soon  felt  the  effect  of  the  restricted  output  of  war 
materials  in  the  States,  following  the  signing  of  the 
Armistice,  and  the  return  of  peons  seeking  work  be- 

low the  Rio  Grande  steadily  increased.  As  a  conse- 
quence the  Greene-Cananea  was  able  to  increase  pro- 
duction temporarily  at  the  close  of  the  year.  January 

figures  will,  however,  show  a  contraction.  The  for- 
mation of  the  Copper  Export  Association  in  America, 

has,  of  course,  been  one  of  the  important  factors  of  the 
copper  market  since  the  end  of  the  war.  This  Asso- 

ciation, which  embraces  the  majority  of  the  important 
producers,  intends  handling  the  export  business.  It 
is  understood  that  every  producer,  large  or  small,  in 
the  country  will  be  invited  to  join  the  Association,  and 
prices  will  be  averaged  over  monthly  periods,  and  each 
producer  will  receive  precisely  the  same  price  at  the 
sea-board  for  his  product.  The  metal  is  to  be  sold  at 
a  net  price  f  o.b.  New  York.  It  is  pointed  out  that  the 
production  of  American  smelters  and  refineries  was  be- 

fore the  war  70%  of  that  of  the  whole  world.     It  is 

believed  now  to  be  about  85%.  About  60%  of  the 
pre-war  production  was  exported,  and  it  is  expected 
that  proportion  will  continue  to  hold  good. 

Copper  ores  containing  from  15%  to  25%  copper 
are  valued  around  14s.  6d.  to  15s.  per  unit  according 
to  quality. 

Average  prices  of  cash  standard  copper  :  February 
1919,  ;f78.  10s.  3d.  ;  January  1919,  £93.  9s  9d.  : 
February  1918,  /llO.  5s.  ;  January  1918,  /llO.  5s. 

Our  imports  for  January  were  14,591  tons  against 
21,036  tons  last  year. 

Tin. — This  market  has  also  seen  a  considerable  drop 
in  prices  during  the  month,  which  was  inevitable  after 
the  high  figures  which  had  previously  been  ruling. 
Business  in  the  standard  market  has  been  for  the  most 
part  very  active,  and  sharp  price  fluctuations  in  both 
directions  have  been  frequently  seen.  On  balance,  how- 

ever, as  already  indicated,  the  tone  has  been  down- 
ward, and  about  the  middle  of  the  month  as  low  as 

/^199  per  ton  was  accepted  for  three-months  metal. Since  then,  however,  a  considerable  rally  has  been 
seen.  The  market  has  on  the  whole  been  very  sen- 

sitive, a  good  deal  of  nervousness  being  at  times 
apparent,  this  being  no  doubt  due  partly  to  the  small- 
ness  of  the  stocks  here.  In  spite  of  the  latter  fact,  very 
heavy  selling  has  been  witnessed  occasionally,  which 
has  been  attributed  to  v,arious  sources  ;  rumours  were 
current  that  America  was  selling  in  this  market,  but 
this  was  only  surmise  and  is  unlikely  to  be  correct. 
There  is  no  doubt  at  all  that  at  least  a  large  portion 
of  the  selling  was  of  a  bear  nature,  which  would  account 
for  the  sharp  upward  turns  which  occasionally  took 
place  when  covering  operations  were  in  progress.  A 
factor  of  very  considerable  interest  has  been  the  position 
of  the  Federated  Malay  States  Government  vis-a-vis 
of  the  local  mines.  Keports  were  current  at  one  time 
that  the  support  which  had  been  extended  by  that 
Government  was  withdrawn  altogether,  but  this  was 
hardly  correct,  the  fact  being  that  they  had  reduced 
the  price  at  which  they  were  prepared  to  take  up  the 
ore.  The  last  figure  quoted  in  this  connection  worked 
out  at  round  about  /202  per  ton  c.i.f.  London  for  the 
actual  tin.  Meanwhile  prices  in  the  East  are  firm,  and 
have  generally  ruled  much  above  the  parity  of  the 
London  market.  The  American  position  shows  no 

radical  change,   the   import    "  monopoly  "     so  called 
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being  continued.  Locally  smelted  tin  has,  however, 
been  selling  there  at  lower  than  the  ofiScial  price  of  the 
United  States  Steel  Products  Co.  Apparently,  how- 

ever, the  stocks  in  their  hands  are  gradually  being 
diminished  by  buyers,  who  presumably  require  to 
have  Straits  metal.  An  interesting  report  is  also  cur- 

rent that  America  has  sold  a  quantity  to  Scandinavia 
at  a  very  high  figure.  The  demand  from  consumers 
here  has  been  fairly  good,  and  should  increase  with 
the  enlarging  activities  of  the  tin-plate  mills,  which 
are  now  working  at  something  like  two-thirds  of  pre- 

war output. 
Average  prices  of  cash  standard  tin  were  :  February 

1919,  ̂ 224.  3s.  4Jd.  :  January  1919,  /248.  9s.  lOd.  ; 
February  1918,  £in.  12s.  3d.  ;  January  1918, 
/293.  6s.  Id. 

Our  imports  for  January  were  825  tons  against  3,147 
tons  in  the  same  month  last  year. 

Lead. — This  market,  like  others,  has  seen  a  steadily 
declining  tendency  during  the  period  under  review. 
Early  in  the  month  the  Government  reduced  their 
selling  price  to  £iO  per  ton.  and  since  then  the  Metal 
Exchange  quotation  came  down  to  £Z7 .  10s.,  although 
subsequently  a  slight  rally  was  seen.  Meanwhile  for- 

ward metal  was  done  down  to  £2\,  although  in  this 
case  again  values  reacted  once  more  in  an  upward 
direction.  The  position  generally  has  not  been  one  to 
inspire  particular  confidence  among  buyers  of  the 
metal,  owing  to  the  very  large  stocks  at  present  in 
existence  in  this  country.  The  stocks  in  the  hands  of 
the  Government  on  February  1  amounted  to  86,493 
tons,  which  showed  an  increase  against  the  previous 
month  of  as  much  as  23,641  tons.  In  the  meantime 
the  demand  from  the  consuming  trades  has  been  rather 
slow  to  revive,  owing  to  the  lardy  manner  in  which  in- 

dustrial enterprise  such  as  building  operations  are  being 
re-started.  Latterly  a  slightly  improved  inquiry  has 
been  noticeable,  howe\'er,  The  export  business  has 
not  been  important,  mainly  owing  to  the  fact  that  the 
bulk  of  the  overseas  business  has  been  done  by  America, 
and  neutral  countries  now  seem  to  have  sufficient  to 
go  on  with.  Some  metal  has  been  exported  from  here, 
however,  for  Belgium,  and  shipments  to  Holland  have 
also  been  sanctioned.  The  American  price  declined 
to  5c.  per  lb.,  but  at  that  level  rather  a  better  tone 
was  noticeable,  and  values  rallied  slightly,  while  their 

offerings  to  this  side  which  had  previously  been  rather 
pressing  became  less  aggressive.  The  curtailment  in 
production  is  in  course  of  operation  there,  which  it  is 
stated  may  reduce  output  to  about  50%  of  the  normal 
yield.  The  suggestion  is,  in  some  quarters,  that  the 
drop  in  price  %vas  engineered  for  the  purpose  of  bring- 

ing about  this  curtailment. 
The  average  price  for  soft  foreign  lead  :  February 

1919,  £2(,.  13s.  ;  January  1919.  £M.  10s.  ;  February 
1918.  ̂ 29  ;  January  1918,  /29. 

The  January  imports  of  lead  were  25,153  tons  against 
23,849  tons  last  year 
Spelter — The  spelter  market  has  been  consider- 

ably easier  in  the  United  States,  and  similar  circum- 
stances have  prevailed  here.  The  Government  stock 

did  not  show  any  remarkable  change  at  the  beginning 
of  February,  the  total  of  G.O.B.  being  23,905  tons 
compared  with  22,273  on  January  1.  Meanwhile  the 
stock  of  refined  showed  a  decrease  of  283  tons,  the 
figures  on  February  1  being  7,734  tons.  Early  in  the 
month  the  Government  reduced  their  selling  price  for 
G.O.B.  to  /50  and  for  fine  spelter  to  /54.  A  further 
reduction  subsequently  took  place  when  ordinary  spelter 
came  down  to  ̂ 45  and  fine  to  ̂ 49  per  ton.  Since  that 
date  some  free  offerings  on  the  Metal  Exchange  further 
depressed  the  quotation  in  the  open  market.  Business 
with  consumers  has  not  revived  to  any  important  extent 
as  yet.  although  a  certain  amount  of  hand-to-mouth 
demand  was  experienced.  The  market  in  America, 
as  already  indicated,  has  been  easy  at  somewhat  under 
6ic.  for  prompt.  A  reduction  in  the  output  appears 
to  he  taking  place  in  this  metal  also  in  America,  and 
this  may  ultimately  improve  the  position.  As  it  is,  the 
present  figure  is  alleged  to  be  below  costs  there. 

The  average  prices  for  good  ordinary  brands :  Feb- 
ruary 1919.  ;f42.  lis.  6d. ;  January  1919.  ;f  50. 15s.  lid.  ; 

February  1918.  /52  ;  January  1918,  .^52. 
The  January  imports  of  spelter  were  11.187  tons 

against  10.981  tons  in  the  same  month  last  year. 
Zinc  Dust.— Australian  88-92%  is  quoted  at  ̂ 80 

per  ton  f.o.r.  Liverpool,  English  75%  /70  per  ton  at 
works. 

ANTIMONY. — At  the  end  of  January  the  Government 
price  of  English  regulus  was  reduced  to  /45,  since 
when  the  market  has  been  stationary  so  far  as  values 
go.  while  the  demand  has  continued  slow,  little  interest 
being  displayed  in  the  article.  The  Government  stocks 
on  February  lamounted  to  3,731  tons,  which  wasanin- 
crease  on  those  of  a  month  earlier  of  223  tons.  Mean- 

while values  of  crude  have  been  more  or  less  nominal, 

but  recently  a  sale  was  reported  at  £-\0.  Foreign 
regulus  in  warehouse  here  has  also  been  slow  of  sale, 
prices  ranging  from  /40  to  a  little  above  or  below 
according  to  quantity. 

Arsenic. — The  market  has  continued  weak  and 
values  are  now  about  ;^47.   10s. 

Bismuth. — 12s.  6d.  nominal  per  lb. 
Cadmium.— 7s.  9d.  to  8s.  6d.  per  lb. 
Aluminium — /150  for  home  trade. 
Nickel.  -  £  195  for  home  trade. 
Platinum. — 360s.  to  440s.  per  oz. 
Palladium —500s.  per  oz. 
Quicksilver. — /20to/22  per  flask  of  751b. 
Selenium. — 12s.  to  15s.  per  oz. 
Tellurium. — 90s   to  100s.  per  oz. 
Sulphate  of  Copper. — /47  to  £^S  for  export. 

.^45  to  £^9  for  home  trade. 
Manganese  Ore. — About  3s.  per  unit  c.i.f.  U.K. 
Wolfram  Ore. — The  Government  is  a  seller  of 

wolfram  ore  to  approved  consumers  in  this  country  al 
40s.  per  unit  for  65?^,  but  they  continue  to  take  sup- 

plies from  Empire  producers  at  the  old  price,  and  ap- 
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parently  will  do  so  (or  six  months  "after  the  war." 
The  producers  are  therefore  on  velvet  for  a  time  longer, 
and  meanwhile  the  difficulty  is  to  get  rid  of  the  heavy 
stocks  on  hand  here.  The  position  m  .\merica  is  much 
the  same,  where  there  has  been  a  sharp  fall  in  prices, 

recent  business  having  been  done  down  to  $7'50. 
I'roducers  in  neutral  countries  are  being  hard  hit  by 
the  cessation  of  demand,  and  appear  to  be  endeavour- 

ing, but  unsuccessfully,  to  market  their  holdings. 
China  seems  particularly  anxious  in  this  respect. 
Molybdenite. — Nominal. 
Silver  has  been  reduced  to47jd.  with  the  American 

quotation  steady  at  lOlJc. 

Cobalt  Metal. — 12s,  6d.  to  13s.  per  lb 
Cobalt  Oxide. — 7s.  9d.  per  lb. 
Corundum. — Nominal. 

Graphite.— 80%.  /45c.i.f.  U.K. 
Iron  and  Steel. — A  good  deal  of  unsettlement 

has  been  felt  in  these  markets  owing  to  the  general 

industrial  unrest.  The  tendency  now  is  for  export  de- 
mand for  steel  to  expand,  in  spite  of  American  com- 

petition in  some  quarters.  Home  business  in  manufac- 
tured material  continues  pretty  good  owing  to  the 

activity  in  the  shipyards,  while  good  inquiries  have 
been  seen  for  rails.  The  pig  iron  market  has  been 
fairly  active,  the  demand  in  most  cases  exceeding  the 

supply,  and  although  export  licences  are  now  obtain- 
able for  some  grades  for  neutrals  little  metal  can  be 

spared  for  shipment.  A  feature  has  been  the  continued 
scarcity  of  foundry  qualities. 

Stocks  of  Tin 
Reported  by  A.  Strauss  &  Co.     Lone  Tons. 

Straits  and  Australian  Spot    
Ditto.  Landing  and  in  Transit   
Other  Standard,  Spot  and  Landing  ... 
Straits,  A6oat    .. 
Australian.  Afloat   
Banca.  on  Warrants   
Ditto.  Afloat     
Billiton,  Spot   
Billiton.  Afloat     
Straits.  Spot  in  Holland  and  Hamburg 
Ditto.  Afloat  to  Continent   
Total  Afloat  for  United  States   
Stock  in  America   

Total   

Shipments.  Imports,  Supply,  and  Co 
Reported  by  A.  Strauss  &  Co. 

■JSUMPTION  OF  Tin. 

Long  tons. 

Jan. 

1919 

Shipments  from : 
Straits  to  U.K   

Tons 

no 
2,500 320 

50 1,199 

3,340 30O 
Supply: 

Billiton   
276 

3.916 

1,020 

Total   

Consumption : 

Dutch           
1,850 
800 

3,670 

Straits.  Banca  &  Bill ton  Contmen- 

Total   

PRICES   OF   CHEN4iCALS     March  10 

{  s.   d. 
Alum     per  ton  18  0  0 

Alumina,  Sulphate  of    20  0  0 
Ammonia.  Anhydrous      per  lb.  1  10 

0880  solution       per  ton  34  0  0 
Carbonate      per  lb.  5 
Chloride  of,  grey    per  ton  50  0  0 

,,    pure   per  cwt.  4  0  0 
Nitrate  of     per  ton  80  0  0 
Phosphate  of    125  0  0 
Sulphate  of      17  10  0 

Antimony  Sulphide      per  lb.  1  3 
Arsenic,  White    per  ton  50  0  0 
Barium  Sulphate    12  0  0 
Bisulphide  of  Carbon    46  0  0 
Bleaching  Powder,  35%  CI    15  0  0 
Borax    ,  42  0  0 

Copper,  Sulphate  of       48  0  0 
Cyanide  of  Sodium,  100%      per  lb  10 
Hydrofluoric -Acid       7 
Iodine    14  0 

Iron,  Sulphate  of    per  ton  7  10  0 

Lead,  Acetate  of,  white    '130  0  0 
Nitrate  of      65  0  0 

Oxide  of.  Litharge      48  0  0 
.,      White     55  0  0 

Lime,  Acetate,  brown    15  0  0 

grey  80%    25  10  0 
Magnesite,  Calcined    30  0  0 
Magnesium  Chloride    16  0  0 

Sulphate    12  0  0 

Methylated  Spirit  64°  Industrial     per  gal.  8  7 
Phosphoric  Acid        per  lb.  1  8 
Phosphorus,  yellow       1  10 
Potassium  Bichromate      2  0 

Carbonate       per  ton  110  0  0 
Chlorate       per  lb.  110 
Chloride  80%         per  ton  57  10  0 
Hydrate, (Caustic)  90%       .,  260  0  0 
Nitrate    60  0  0 

,,         Permanganate       per  lb  9  0 
Prussiate,  Yellow    2  2 

Sulphate,  90%      per  ton  60  0  0 
Sodium  Metal       per  lb.  1  3 

,,        Acetate   per  ton  80  0  0 
Arsenate  45%    45  0  0 
Bicarbonate      8  10  0 

,,        Bichromate         per  lb.  1  2 
Carbonate  (Soda  Ash)...    per  ton  10  0  0 

(Crystals)    4  5  0 
,,        Chlorate      per  lb.  10 
,,        Hydrate,  76%        per  ton  24  10  0 
,,        Hyposulphite    18  0  0 

Nitrate,  95%    20  0  0 
Phosphate    30  0  0 

„        Prussiate      per  lb.  10 
Silicate         per  ton  12  0  0 

Sulphate  (Salt-cake)    3  0  0 

(Glauber's  Salts)     ,,  3  10  0 
Sulphide    28  0  0 

Sulphur,  Roll    22  0  0 
Flowers    28  10  0 

Sulphuric  Acid,  Non-.\rsenical... 
HO^T.       ,,  5  0  0 

90%       ,,  7  5  3 

96%        ,,  9  7  6 
Superphosphate  of  Lime,  18%...       .,  5  0  0 
Tartaric  Acid       per  lb.  3  5 
Zinc  Chloride       per  ton  23  0  0 
Zinc  Sulphate    23  0  0 
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STATISTICS. 
Production  of  Gold  in  the Transvaa L. 

Rand 

Else- 

where Total 
Value 

Oz. 
8.753.563 
8.430.998 
8.033.567 
8.772.919 
8.971.359 
8.714.866 

Oz. 370.731 
363.826 
344.570 

320.752 
324.179 
307.527 

Oz. 
9.124,299 

8.794,824 
8.378.139 

9.073.671 
9.295.538 
9.022.493 

i 
38.757,560 

37.358.040 
35.588.075 

38.627.461 
39.484.934 
38.323  921 

Year  1914   

Year  1917   

694,121 
637.571 
677.008 

697.733 
720.539 
708.908 
716010 
719.849 
6S6.963 

667.955 
640.797 
630.505 

19.991 

22.188 
19.273 
19.366 

20.778 
18.788 

20.189 
20.361 
21.243 
11.809 

17,904 
10.740 

714.182 

659.759 
696.281 
717.099 

741.317 
727.696 

736.199 740.210 
708.206 

679.764 
658.701 
641.245 

3.033,653 

2.802.477 
2.957,614 March 

3.148.915 
3,091.058 

3.127.174 
3,144,211 
3,008,267 

2,887,455 
2.797.983 
2.723.836 

c    ntpmhpr 

December      

8.197.959 221.734 8.419.691 35.768,688 

January.  1919    662.205 
13.834 

676.059 2.871.718 

Natives  Employed  in  the  Transvaal  Mines. 

January  31.  1918 
February  28     
March31   

April  30    
May  31   
June  30      
July  31   
August  31      
September  30    ■ 
October  31    
November  30   
December  31   

January  31,  1919 

176,424 
181,066 
183.055 

182.492 
179.879 
179.028 

178.412 
179,390 
179.399 
173.153 

160.275 
152.605 

160.599 

11.469 

11.243 
11.076 
11.322 
11.211 

11.473 
11,790 
11.950 

12.108 
11,824 11.826 

11.851 
11.848 

4.747 

5.011 

4.954 

192.608 

197.134 198.876 

198.567 
195.863 

195.248 
195.213 

196.294 196.395 
189.726 

176.117 
167.637 
175.986 

Cost  and 

Compiled  from  official 
Chamber  of  Mines.    The  profit 
60%  of  the  working  profit. 

January,  1918 
February    
March   

April      
May   
June   
July    
August   
September  ... 
October    
November.... 
December  — ■ 

Year  1918    .... 

2,167,411 
1,946,338 
2,107,561 
2,181.609 

2,237.644 
2.124.205 
2.167.869 

2.158.431 
2,060.635 

2,015.144 
1.899.925 
1.855.991 

24.922.763 

27  1 
27  8 
27     1 

Work'g  Work'g      Total 
profit     working 

profit s.  d. 

6  4 
5  II 
5  8 
6  2 
6  5 
6  11 
6  6 
6  3 

5  10 

703.665 

577,396 

596,109 

670,871 
716,963 

736.694 
702.360 

676.146 
600.330 

531,774 
480,102 

507.86n 

7.678.129 

Production  of  Gold in  Rhodesia  and  West  Africa. 

Rhodesia. 
West  Africa. 

1918 1919 1918 1919 

January    
February    
March      

£ 
253.807 
232,023 
230.023 
239.916 
239,205 

225,447 
251,740 
257.096 
247.885 
136.780 
145,460 
192,870 

{. 

211,917 
£ 

107.863 
112.865 
112.605 

117  520 

£ 104,063 

April    
May      

July      117.581 
120,526 
115.152 

61.461 
108.796 
112.621 

September  ... 
- 

November   ... 
December    ... 

— 

Total   2.652,250 211.917 1,333.553 
104.063 

NSVAAL  Gold  Outputs. 

Aurora  West     

Bantjes   
Brakpan      

City  &  Suburban     
Cily  Deep   
Cons.  Langlaagte   
Cons.  Main  Reef     
Crown  Mines   
Durban  Roodepoort  Deep 
East  Rand  P.M   
Ferreira  Deep   
Geduld   
Geldenhuis  Deep    

Glynn's  Lydenburg   
Goch    
Government  G.M.  Areas 
Heriot      

Jupiter    
Kleinfontein      

Knights  Central   
Knights  Deep   

Langlaagte  Estate   

Luipaard's  Vlei   
Meyer  &  Charlton   
Modderfontein    
Modderfontein  B    
Modderfontein  Deep    
New  Unified     
Nourse    
Primrose    
Princess  Estate   
Randfontein  Central   

Robinson   ...... 
Robinson  Dpep   
Roodepoort  United    
Rose  Deep     
Simmer  &  Jack    
Simmer  Deep   

Springs   
Sub  Nigel   
Transvaal  G.M.  Estates-.. 

Van  Ryn      
Van  Ryn  Deep      
Village  Deep     
Village  Main  Reef   
West  Rand  Consolidated 
Witwatersrand  (Knights) 
Witwatersrand  Deep    
V^olhuter   

January,  1919 

Treated 
Value 

Tons 
£ 

12.000 

10.797 

3.050 

4,348 

42.000 85.224 

15.579 

28.160 

45.500 
90,596 

41.300 
51,645 

44.310 67.682 
140.000 

202.605 

23.200 

34.581 

115.000 

144.603 

37,240 59.834 42,900 

63.186 

47,400 
55.842 

11.000 

12.899 

2.784 

4,040 

14.300 12,102 

106.500 188.344 
11.900 

3.547 
26.400 

27.539 

45,740 
56.904 17.900 
27.277 

85.300 
70,237 

45.170 
55.655 19.560 

139* 

12.750 38.800 

76.000 

168.309 

58.000 

127.635 

44.400 88.589 
13.400 

12.294 

35.000 

49.484 

17.300 
16.343 

18.000 20.329 
143.000 

160.901 
38.500 

45.257 

35.200 
50.401 24.000 
23.330 

48.000 

54.684 
44,100 

49.251 

43.300 

47,499 

33,330 
72,450 

9,100 

25,832 
11,380 14,128 

32,600 
31.463 40.900 

95.747 
48.200 

65.475 18.200 
25.524 

30.500 35.625 35.550 38.158 
27,580 36.056 29,250 

35,697 
*  Loss. 

West  African  Gold  Outputs. 

Abbontiakoon     •-■ 

Abosso    
Asbanti  Goldfield: 

Prestea  Block  A-. 

Taquah   
Wassau   

Tons 
£ 

8.003 

11.535 

6.602 

10.931 

7.269 

33,815 

16,700 
28,493 

5.150 

14,678 

2.730 

4.263 

Rhodesian  Gold  Outputs. 

Antelope    

Cam  &  Motor   
Eldorado  Banket  . 

Falcon    

Globe  &Phcenix.. 
Lonely  Reef   
Rezende      
Rhodesia,  Ltd.  •- 

Tons £ 

3.280 
5.501 

5,317 12.096 
13.514 

26,416* 

3,363 
5,458 

5,514 
7.1671 

4,660 

26.554 
5,200 

13.5381 899 

3.339 51,050 

36.631 

1.800 
5.600 

9.690 3.641 
•  Gold.  Silver,  and  Copper ;  f  Gold  &  Silver ;  I  Ounces  Gold. 
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West  Austra 

January,  1918  • 
February    
March    
April   
May   
June    
July      
AuiiUSt    
September  .... 
October  ■ 
No nber 

nber  .... 
January.  1919  . 
February    

oz. 

73.703 

76.987 
69  730 
66.079 

73.701 
74.904 
72.081 

76.156 
74.057 
71,439 

70.711 

61.314 
69.954 
66.310 

Australian 3oLD  Returns. 

Victoria. Queensland. 
New  South 

Wales 

1917 1918 1917 1918 1918 1919 

January  ... 
February 
March   

April      

£ 
67,627 
65,450 
74,794 
75,139 
65.623 
64,180 

68.937 
101,428 
61,701 
33,533 
75,912 
56.967 

£ 
32,134 
58,113 

65.412 
26,849 
87,865 
45,765 

64,347 
61,163 

65.751 

£ 
50.150 

63.200 
61,200 

62,470 
65.450 
73.100 
71,820 
74,800 
64,180 
54,400 
42,380 

64,170 

£ 47,600 

45,470 
48.020 
47.600 

46.740 

51.420 
51.000 44,600 

45,900 
54,400 

38,200 
52,800 

£ 
25,000 
28,000 
30.000 

30.000 
45,000 
32,000 
25,000 

21,000 

32.000 40,000 

25,000 
38.000 

£ 17.000 

July    
August    ... 
September 
October  ... 
November 
December 

= 

Total   ... 846,540 508.853 744,537 553.750 370,000 17,000 

Australasian  Gold  Outputs. 

January,  1919 

Treated 
Value 

Tons C 
Associated 

6,217 9,146 
Associated  Northern  J  Iron  Duke — 

3,315* 

Blocks                   1  Victorious 1,536 2,415 
Black\vater 1,443 

2  954 Bullfinch 4,710 
5,221 

Golden  Horseshoe 11,760 23,380 
Great  Boulder  Prop 12.763 38,299 
Kalgurh 3,467 6,6(6 
Ivanhoe 17,642 

28,770 
Lake  View  &  Star 

9,670 11,463 
Oroya  Links 1,551 

13,815t 

Progress 
1,330 1,426 

Sons  of  G\\alia 13,051 17,073 

South  kalturli 
7,724 

11,127 
Talisman 690 

6,285 Waihi 11,079 
18,306t 

Waihi  Grand  Junction — 
Total  receipts ;  +  Surplus  ;  t  Gold  and  Silver,  18  days. 

Miscellaneous  Gold  Output, 

Barramia  (Sudan)   
Esperanza  (Mexico)   ,   
Frontino  &  Bolivia  (Colombia)   
Nechi  (Colombia)   
Ouro  Prelo  (Brazil)   
Pato  (Colombia)   
Philippine  Dredees(Philippine  Islands) 
Plymouth  Cons.  (California)   
Si.  John  del  Rey  (Brazill     
Santa  Gertrudis  (Mexico)   
Sudan.Gold.Field  (Sudan)   

Tons £ 
1,165 

637 
12.736 

l,143t 2.118 8,095 

82.533* 

13,949t 
5.100 

7.550 

63,928* 

11,261! — 511§ 
10,300 12,901 — 

36,000 
30,970 

24.72:t) 1,750 3,100 

Productio N  OF  Gold ■N   India 

1916 
1917                1918 

1919 

Januar 

£ 
192,150 
183.264 

186.475 
192.208 

193.604 192.469 

191.404 

192.784 192.330 
191,502 

192,298 

205,164 

£                    £ £ 

February    180.904 
189,618 185,835 

184,874 

182.426 179,660 
181,005 
183.630 

182.924 182,388 

190,852 

173,343 177,950 

176,486 

173,775 174,375 
171.950 

172,105 
170,360 

167,740 157,176 

170,630 

September  ... 

- 
November    ... 
December   ... 

- 
Total   2,305,652 2,214,163 

2,061.920 162,270 

Gold  Outputs. 

Balaghat    
Champion  Reef ... 
Hutti  (Nizam's)... 
Jibutil      
Mysore   North  Anantapur 
Nundydroog    
Ooregum   

January.  j919   

Tons  Fine 

Treated 

24.399 
1.200 

8.564 
12.800 

Base  Metal  Outputs. 

British  Broken  Hill  ...  \  Ton 

Broken  Hill  Block  10 

Burma  Corp   

;  concentrate   
I  Tons  carbonate  ore   
I  Tons  lead   concentrate.. 
I  Tons  zinc  concentrate   
I  Tons  refined  lead   
fOz.  refined  silver   

Freemantle  Trading... Long  tons  lead    
Tons  lead   North  Broken  Hill 

\  Oz.  silv 
Poderosa   Tons  copper  ore      
Rhodesian  Broken  Hill-.. Tons  lead  and  zinc   
Tanganyika   Long  tons  copper   
Toliina   Tons  silver-lead  concentrate 

I  Tons  zinc  concentrate   "■■  J  Tons  lead  concentrate   Zinc  Corp. 

1.800 

2.153 

1.943 

Imports  of  Ores  . United  Kingdom. 

Year 1918 

Jan. 

1919 
Feb. 
1919 

Iron  Ore    Tons 
6,565,860 

15,319 

21,031 
203,943 836,703 

32,329 12,567 

365,606 208.932 

64.138 
3,989 

1,480 464,747 
72,720 

9,282 
19.184 

Tons 

555.264 
3.789 

1.954 14,591 

33.942 

5.754 

825 

33,216 25.153 
11,187 

226 

270 

70.587 

5,010 2,185 
758 

Tons 

409,610 
898 

498 

14,258 

21,873 

3,736 
587 

24,031 

26,336 

9.138 

5 
289 

27,704 

Copper  and  Iron  Pyrite  .,. 

Boracic  Compounds   
Nitrate  of  Potash   

24,800 

8,169 

Quicksilver   

lb. 

1,077,460 

lb. 

lb. 
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Ex PORTS  OF Copper  fr( )M  United  States 

1917 
Long 

tons 

1918 
Long 

tons 

1918 

Long 

tons 

38.127 
45.304 
30.493 

39.115 
33,638 
35.000 

January    

February  ••■ 
March    

40.530 

28,160 
22.550 
22.227 
28.889 

31.791 

28.826 

20.440 32.730 

15.218 19.J70 
18.869 

August    
September.. 
October   
November.. 

December.. 

September... 

November  ... 

Total  1917  .... 484.120 Total  1918... 309.800 

Outputs  of  Tin  Mining  Comp 

In  Tons  of  Concentrate. 

Anglo-Continental  • 
Benue    
Bisicbi   
Bongwelli    

Gurum  Rivei 
Jantar   
Jos      
Kaduna    
Kano   
Kassa-Ropp 
Keffi..   

Kuskie   
Kwall  ...... 
Lower  Bisi 
Lucky  Cha 
Minna   ice . 

Mongu    
Naraguta      
Naraguta  Extended   ... 
New  Lafon      
Nigerian  Tin   
N.N.  Bauchi   
Offin  River   
Rayfield   
Ropp      
Rukuba    
South  Bukeru    
Sybu      
Tin  Areas    
Tin  Fields   
Toro   

Federated  Malay  States : 
Chenderiang   
Gopeng   
Idris  Hydraulic      
Ipoh   
Ka 
Kinta      
Kledang   
Lahat    
Malayan  Tin   
Pahang      
Rambutan   
Sungei  Besi    
Tekka   
Tekka-Taiping   
Tronoh     
Tronoh  South    

Cornwall ; 
Cornwall  Tailings   
Dolcoath      
East  Pool    
Geevor      
South  Crofty      

Other  Countries : 
Aramayo  Francke  (BoIi%'ia)   
Briseis  (Tasmania)   
Deebook  (Siam)    
Mawchi  (Burma)   
Porco  (Bolivia)   
Renong  (Siam)   
Rooiberg  Minerals  (Transvaal)  ... 
Siamese  Tin  (SiamI     
Tongkah  Harbour  (Siam)      
Zaaiplaats  (Transvaal)   

Dec. 1918 

Tons 

Year 
1918 
Tons Jan 

1919 

Tons 

NrcERiAN  Tin  Pro 

In  long  tons  of  concentrate  of  unspecified  t 
Note      These  figures  are  taken  from  the  monthly  returns 
made  by  individual  companies  reportina  in  London,  ttnd 
probably  represent  85%  of  the  actual  outputs. 

1914 
1915 1916 

1917 
1918 

1919 

January    

February    ... 

Tons 

485 
469 

502 

482 
480 

460 
432 

228 
289 
272 

283 
326 

Tons 

417 

358 
418 

444 

357 
373 

455 
438 

442 

511 

467 

533 

Tons 

531- 

528 

547 

486 

536 
510 
506 
498 

535 

584 
679 

654 

Tons 

667 
646 
655 
555 
509 

473 

479 

551 

538 
578 

621 

655 

Tons 

678 

668 

707 

584 

525 

492 

545 

571 

520 

491 
471 

517 

Tons 
582 

May   

June       - 

September 
October    
November ... 
December  ... 

z 
Total    .. 

4,708 

5,213 6.594 6.927 
6,769 

582 

Total  Sales  of  Ti N  Concentrate  at  Redruth  Ticketings. 

Lone  tons 

Value Average 

Total.  1917    
4.186 

£561.003 £134   0   0 

January  14.  1918   141 
171 
166 
156 

178 
169 

157 
159 
172i 

169i 

172 
153 
1704 

164 

146i 

144 
142 

142i 

150
' 

14l
i 

150
^ 

165
1 

175
4 

152
 

£23.563 
£28.976 

£29.674 £23.213 
£33.398 

£31,253 

£29.575 
£31  402 
£39.999 

£36.791 
£36.109 
£29.692 
£34.035 
£34.595 

£33.816 
£33.116 

£31.211 

£23.793 £29.639 
£27.037 
£29.672 
£27.636 

£27.592 

£25.170 
£26.032 

£19.539 

£167    2    3 
£l68  19    2 

£l78    4    6 

£l80  18 

£l87    7    4 £184    7    9 

£188     1     8 
£196  17    7 
£232    4     4 £217     1     2 
£209  18    9 

£194     1     9 £199  12     S 

£210  19    0 
£231    4    6 
£2:9  19    6 
£219  16    0 

£202     1     2 
£203    7    2 
£197  14    3 

£197  16    4 £195  13     1 
£l83  19    9 
£150  19    0 
£h8    6    7 

£128  11     1 

February  11   

April  22   

Total  and  Average. 

1918   4.094 £786.541 
£192   0   0 

January  13.  1919   

160 

135* 

153 

142 £20.838 £17.000 

£17.441 £15.015 

£130  11     0 
£125  10    7 
£113  19  10 

£105  14  10 Februarv  24 

Details  of  Redruth  Tin  Ticketings. 
February  10 February  24 

Tons 

Sold 
Realized 

per  ton 

Tons 

Sold 

Realized 

per  ton 
E.Pool&Agar,  No.  1 

„      No.  la 
„      No.  lb 
„      No.  Ic 

12 

12 

15 
13 

9 
9 
9 

3i 

U 

10 

10 
7 
6 

7 
7 

15 

5 

4 

£   s.  d 113    0    0 
112  0    0 

113  0    0 

111  5    0 
118    7    6 118  10    0 

117  12    6 

55    0    0 
98  15    0 
115  10    0 
115  10    0 
110    7    6 

110    0    0 

120  10    0 
121  10    0 

109  10    0 
112  0    0 

120    7    6 

14 

13 

13 

9 
9 
9 

3§ 

u 

10 

11 
9 

2i 

7 
8 

13 
5 
2 

1} 

1 

£    s.   d. 102  15    0 

103  5    0 104  5     0 

110  10    0 
111  7    6 
111   12    6 
51     7    6 

93    5    0 108  10    0 

109  5    0 
108  10    0 
31   15    0 

114  10    0 
115  5    0 114  15    0 

105  7    6 
110  0    0 

102  10    0 
100    0    0 

No.  la    
No  lb    

A   
South  Crofty.  No.  1 

„       No.  la 
Grenville  Utd..  No.  1 

„      No.  la 
..      No  2 

Tincrofl  Mines.  No.  1 
„      No.  la 

HingstOQ    Downs   
Botallack  Bottoms    ... 

Total   
153 

142 
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SHARE  QUOTATIONS 
Shares  are  i\  par  value  except  where  o

therwise  noted 

GOLD.   SILVER 
DIAMONDS : 

Central  Mining  (£8)    .• 
Cinderella   ■•"•••• 
City  &  Suburban  lt.4)- 
City  Deep.. 
^„nsolidated  Gold  Fields  

 

Consolidated  Lanelaaele   

Consolidated  Main  Reef...........
.... 

Consolidated  Mines Seleclion(lO
s). 

Crown  Mines  tlOs  )   

Daenafontein.  ■•   
D.  Koodeptiort  Deep   

East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
Geldenbnis  Deep   

Gov't  Gold  Mining  Areas   Heriot   
Jupiter    
Kleintonlein   
Knieht  Central   
Kniehfs  Deep   
Lanelaaete  Estate   

Meyer  &  Charlton..   
Modderfontein  (£41   
Modderfontein  B   
Modder  Deep   

Nourse   ....•   ' 

Rand  Mines  (5s.)..   ■•   

Rand  Selection  Corporation   
Randfontein  Central   

Robinson  ti[5)   ..-.■-■   

Robinson  Deep  A  Us.)   
Rose  Deep    
Simmer  &  Jack   
Simmer  Deep   
Springs   
Sub-Nigel   
Van  Ryn    
Van  Ryn  Deep   

Village  Deep    •   

Village  Main  Reef-.-";;";   
Witwatersrand  f Knight  si   

Witwatersrand  Deep    Wolhuter   

Other  Transvaal  Gold  Minks  ; 

Glynn's  Lydenburg   
Sbeba  (5s.)    •■•   

Transvaal  Gold  Mining  Estates 

JiAMONPS  IN  South  Afri
ca- 

De  Beers  Deferred  (£2  lOs.). 

Jagersfontein  ■  ■■■•■;'""l'''l""' 
Premier  Deferred  (2s.  6d.)  .•• 

Cam  &  Motor   ••••■"■.'   
Chartered  British  South  Africa  . 
Eldorado   
Falcon   
Gaika   

Giant   :—,•;—,•   
Globe  &  Phtenix  (5s.)   
Lonely  Reef   
Rezende   
Sbamva   
Wanderer  (3s.)     
Willoughby's  (10s.)   

Abbonliakoon  (10s.)  ■ 
Abosso    
Ashanti(4s.)      
Prestea  Block  A   
Taquah   

W 

Associated  Gold  Mines    
Associated  Northern  Blocks   
Bullfinch    •■■••■   

Golden  Horse-Shoe  (£51. .■••—•■■ 

Great  Boulder  ProprietarvlZs.).. Great  Finsall  (lOsI   
Ivanhoe(£5)      
Kalgurii   
Sons  of  Gwalia   

1  10 
1  15 
1  10 

1  10 

I  14 
4  10 

1  15 

1  19 4  18 

1  17 

Gold.  Silver,  cant. 

March  7, 

1918 

£  s.  d. 

March  7, 
1919 

t  s.   d. 
)thers  in  Australasia  : 

Mount  Boppy.  New  South  Wales 
Talisman.  New  Zealand   

Waihi.  New  Zealand   ■■■■■   ■■•,•••■■  , 
Waihi  Grand  Junction.  New  Z  Ind 

Ame 

Alaska  Treadwell  (£5).  Alaska 

BuenaTierra.  Mexico   

Camp  Bird.  Colorado   
Casey  Cobalt.  Ontario   
El  Oro.  Mexico   

Esperanza.  Mexico  ........
.---— 

Frontino  &  Bolivia.  Colombia  --
— 

Le  Roi  No.  2  (£51. British  Coiumbia 

Mexico  Mines  of  El  Oro.  Mexico  . 

O'roville  Dredging.  California  . -.  ■■ 
Plymouth  Consolidated.  California 

St.  John  del  Key.  Brazil    
Santa  Gertrudis.  Mexico   

Tomboy.  Colorado   

Russia: 
Lena  Goldfields 
Orsk  Priority  ... 

India: 

Balaghat   ■••■• 
Champion  Reef  (Zs.  6d.) . 
Mysore  (10s.)    
North  Anantapur    
Nundydroog  (10s.)   
Ooregum  (10s.)     

COPPER : 
Arizona  Copper  (5s.).  Arizona   

Cape  Copper  (£2).  Cape  Province 
Chillagoe  (10s.).  Queensland   
Cordoba  (5s.).  Spain   

Great  Cobar  (£5).  N.S.W  .......-;■■ 
Hampden  Cloncurry.  Queensland 

Kyshtim.  Russia   ■   
Messina  (5s.).  Transvaal   ■  — - 

Mount  Elliott  (£5).  Queensland  ... 

Mount  Lyell.  Tasmania  ..•.■■   
Mount  Morgan.  Queensland   

Namaqua  (£2),  Cape  Province   RioTinto(£5).  Spain    
Sissert.  Russia      

Spassky.  Russia   
Tanalyk.  Russia   ;■"■;"  j""."' 
Tanganyika.  Congo  and  Rhodesia 
Tharsis  (£2).  Spain    

LEAD-ZINC: 

1  Mil 
Amaigamated  Zinc     
British  Broken  Hill   
Broken  Hill  Proprietary  (8s.)  , 
Broken  Hill  Block  10  (£10)   
Broken  Hi)l  North   
Broken  Hill  South   
Sulphide  Corporation  (15s.)  .. 
Zinc  Corporation  (10s.)   

Burma  Corporation    
Irtysh  Corporation      
Russian  Mining   
Russo-Asiatic   

TIN  : 

Aramayo  Frarcke.  Bolivia   
Bisichi.  Nigeria   
Briseis.  Tasmania   
Dolcoath.  Cornwall   
East  Pool.  Cornwall   
Ex-Lands  Nigeria  (2s.).  Nigeria 
Geevor  (10s  I  Cornwall    
Gopeng.  Malay   
Ipoh  Dredging.  Malay       
Malayan  Tin  Dredging.  Malay   i 
Mongu  (10s. 1.  Nigeria    
Naraguta.  Nigeria   
N.  N.  Bauchi  Pref.  (lOs  I.  Nigeria.. 

Ord.  (10s. I. 
Pahang  Consolidated  (5s.).  Malay. 
Rayfield.  Nigeria    
Renong  DredgingiSiam   

Ropp  (4s. 1.  Nigeria   
Siamese  Tin.  Siam   -..   

South  Crofty  tSs  ).  Cornwall   Tekka.  Malay     
Tekka-Taiping,  Malay      

Tronoh.  Malay     "   

1  10 

3  12 3  15 

1  10 
I  18 4  13 

J  15 

2  10 

1  10 
2  18 

2  18 

Share  capital  expanded. 



THE   MINING  DIGEST 
A    RECORD    OF     PROGRESS     IN     MINING.   METALLURGY.    AND    GEOLOGY 

In  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers  :  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  companies 

MAGNESITE,   ITS  OCCURRENCE  AND   USES 
(Coutiiiiied  from  the  February  issue,  page  120). 

We  continue  our  reprint  of  Mr.  Crook's  paper  on 
Magnesite,  read  at  the  Swansea  meeting  of  the  Cera- 

mic Society. 
Breunnerite. — It  is  customary  to  refer  to  all 

spathic  magnesium  carbonate  as  crystalline  magnesi'e 
regardless  of  the  percentage  of  ferrous  carbonate  pres- 

ent. The  procedure  adopted  in  this  paper  is  to  dis- 
tinguish twoseparate  typesof  spathic  material,  namely. 

breunnerite  and  magnesite  proper.  Under  the  breun- 
nerite type  is  included  such  spathic  material  as  con- 

tains from  5  to  30%  of  isomorphously  mixed  ferrous 
carbonate.  Spathic  magnesium  carbonate  containing 
less  than  5%  of  ferrous  carbonate  is  classed  as  spathic 
magnesite  and  will  be  dealt  with  in  the  next  section. 

Breunnerite  is  widely  distributed,  but  as  yet  only 
the  Austro-Hungarian  deposits  have  proved  to  be  of 
economic  value.  As  showing  this  wide  distribution, 
reference  is  made  in  the  following  paragraphs  to  de- 

posits containing  the  mineral  in  Canada,  India,  and 
the  United  Kingdom,  but  many  other  occurrences  are 
known. 

Austria-Hungary . — The  only  deposits  of  the  breun- 
nerite type  thai  have  hitherto  proved  to  be  of  economic 

importance  are  those  of  the  metamorphosed  Carbon- 
iferous strata  of  Styria,  Lower  Austria,  and  Northern 

Hungary.  Breunnerite  is  abundant  in  this  region, 
which  is  famous  also  for  its  spathic  iron  ores.  It  is 

noteworthy  that  the  largest  of  the  world's  known  de- 
posits of  the  mineral  chalybile  occurs  at  Eisenerz  in 

Styria,  while  the  world's  largest  known  deposit  of 
breunnerite  occurs  at  Veitsch,  in  the  same  province. 
Spathic  manganese  ore,  rhodochrosite,  has  also  figured 
as  a  mineral  of  economic  importance  in  Styria,  and 
some  of  the  deposits  of  spathic  ore  in  this  region  are 
of  a  very  mixed  description.  For  information  as  to 
the  geology  and  mineralogy  of  the  magnesite  deposits 
of  this  region  we  are  indebted  chiefly  to  F.  Foetterle 
(Jahrb.  der  k.  k.  Geol.  Reichanstalt.  1852  and  1855.) 

].  Rumpf  (Tschermak's  Min.  Mitt.,  1873,  p,  263),  K. 
A.  Redlich  (various  papers  in  Zeit.  f.  Prakt.  Geol., 

and  Doeiter's  Handbuch  der  Mineralchemie ,  Band 
1  p.  243),  and  F.  Cornu  (Zeit.  f.  Prakt.  Geol.,  1908), 

The  Styrian  and  Lower  Austrian  deposits  have  the 
advantage  that  they  are  much  nearer  their  Adriatic 
port  than  are  those  of  Northern  Hungary,  and  it  is 
from  them  that  most  of  the  Austro-Hungarian  magne- 

site hitherto  exported  has  been  obtained.  They  are 
situated  in  the  region  to  the  south-west  of  Vienna, 
along  a  tract  extending  westward  from  Semmering 
through  the  Murz  valley  to  the  Tyrol.  The  chief  de- 

posits, taking  them  in  order  from  east  to  west,  are 

those  of  Semmering,  'Veitsch.  Breitenau.  Trieben, 
Radenthein,  and  Dienten.  Of  these  the  largest  and 

most  important  appears  to  be  that  of  'Veitsch,  which is  situated  near  Mitterdorf.  a  station  on  the  South 
Austrian  railway  in  the  Miirz  valley,  in  Styria.  The 
geological  structure  of  this  district,  like  that  of  so  many 
parts  of  the  Alpine  region,  is  very  complicated.  The 
magnesite  occurs  as  lenticular  masses  in  a  belt  of  foli- 

ated Carboniferous  rocks  belonging  to  the  so-called 
greywacke  zone.  They  are  chiefly  metamorphosed 
shales,  sandstones,  and  conglomerates,  but  include  a 
limestone  the  fossils  of  which  show  it  to  be  of  'Visean 
(Lower  Carboniferous)  age.  The  chief  lenticular  mass 
of  magnesite  near  Veitsch  forms  the  main  part  of  the 
Sattlerkogels.  a  hill  lying  a  kilometre  or  so  to  the 
north-west  of  the  village.  The  summit  of  the  Sattler- 

kogels is  about  3.260  ft.  above  sea-level,  and  nearly  a 
1,000ft.  above  the  level  of  the  Veitsch  works.  The 
magnesite  is  quarried  on  the  slope  of  the  hill  in  a  series 
of  terraces  about  50  ft.  apart  through  a  vertical  dis- 

tance of  nearly  500  ft.  The  magnesite  lens  is  three- 
quarters  of  a  mile  in  length,  and  over  a  1,000  ft.  in 
width.  So  far  as  can  be  judged  from  its  disposition  it 
probably  extends  to  a  considerable  depth. 

The  dominant  minerals  of  the  Sattlerkogels  magne- 
site deposit,  as  described  by  Cornu.  are  magnesite  and 

dolomite.  Scaly  masses  and  films  of  talc  are  associ- 
ated with  the  magnesite.  Flakes  of  rumpfite,  a  hy- 

drated  silicate  of  magnesium  and  aluminium,  are 
associated  with  the  dolomite.  Minerals  occurring  as 
infillings  of  cavities  in  the  rock  include  quartz,  dolo- 

mite, ankerite.  calcite.  rumpfite.  pyrolusite.  and  py- 
rites. Sulphide  veins  traversing  the  rock  include 

quartz,  pyrite.  copper  pyrites,  and  fahlerz.  The  mag- 
nesite occurs  largely  in  coarse  crystalline  masses,  and 

to  some  extent  also  in  the  condition  of  the  so-called 
pinolite.  The  name  pinolite  is  a  refinement  by  Rumpf 

of  the  Styrian  quarryman's  pinolistein.  and  applies  to 
a  rock  consisting  of  crystals  and  aggregates  of  white 
magnesite  in  a  matrix  of  schist  (phyllite  or  talc-schist). 
The  rock  appears  to  have  been  formerly  used  as  an 
ornamental  stone  in  Austria,  and  derived  its  name 
from  the  supposed  structural  resemblance  of  the  mag- 

nesite nodules  to  the  cones  of  Pinus  pinea. 
The  magnesite  of  Veitsch  and  many  other  localities 

in  this  region  is  of  the  breunnerite  variety.  It  is  grey- 
ish in  colour  when  fresh,  and  contains  sufficient  iso- 

morphously intergrown  ferrous  carbonate  to  blacken 
when  calcined  in  a  reducing  atmosphere.  In  this  re- 

spect it  behaves  like  the  white  patches  of  ankerite  seen 
in  most  specimens  of  English  coal.  It  also  behaves 
like  ankerite  in  turning  brown  when  exposed  to  the 
air.  The  amount  of  iron  carbonate  is  variable,  and 
various  analyses  show  percentages  ranging  up  to  13  or 
14% .  A  little  pyrite  is  present  in  the  form  of  scattered 
granules,  more  especially  in  the  pinolite  variety. 

.•although  selected  specimens  of  the  Sattlerkogels 
breunnerite  show  so  much  variation  in  the  percentage 
of  ferrous  carbonate  present,  there  is  comparatively 
little  variability  in  the  percentage  of  iron  oxide  in  the 

sintered  product  as  marketed.  'This  may  be  seen  from 
five  analyses  of  sintered  magnesite  quoted  by  Cornu. 
which  show  variation  between  the  following  limits: 

Magnesia  (MgO)  85  53  to  9007.  Lime  (CaO)  0  96  to 
3'52,  Ferric  oxide  (Fe.,0,)  7  43  to  9  96.  Manganese 
oxide  (MusOi)  0'51  to  6  76.  Silica  (SiO;;)  0  26  to  r34. 

Alumina  (Al^Os)  nil  to  2'22. 
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A.  Kern  (in  Gliickau/,  1912)  quotes  the  following 
analyses  of  sintered  magnesite  from  some  of  the  more 
important  Austrian  localities : 

Veitsoh 
Brei 
tenau 

Sem- 

mering 
Sunk 

Salz- 

burg 

Magnesia  (MgO)    
% 

84-2 

25 

8  4 
3'8 

% 
879 
2'8 55 

07 
20 

% 85  9 

30 

53 
01 5'1 

% 
85  9 45 

68 

1  4 

06 

% 
86  7 

Ferric  oxide  (FeaOa) 
Alumina  (AI1O3      5 '9 11 

The  smaller  variation  in  composition  shown  by  the 
sintered  material  as  compared  with  selected  specimens 
of  the  raw  magnesite  is  doubtless  due  to  the  modera- 

ting effect  of  the  crushing,  dressing,  and  sintering  opera- 
tions, which  are  accompanied  by  a  fairly  thorough 

mixing  of  the  ground  material. 
According  to  Cornu,  dolomite  is  abundant  in  the 

Veitsch  magnesite  deposits.  It  occurs  partly  as  a 
6ne-grained,  greyish-black  rock,  containing  in  places 
dolomitized  crinoid  ossicles.  Less  commonly,  accor- 

ding to  Redlich,  ossicles  consisting  of  magnesite  are 
found,  while  elsewhere  similar  crinoids  are  found  in 

their  unaltered  condition  as  almost  purecalcite.  Red- 
lich attaches  much  importance  to  these  facts  as  indi- 

cating thai  the  magnesite  of  Veitsch  and  similar  deposits 
owes  Its  formation  to  the  replacement  of  limestone  by 
solutionsrichinmagnesium  bicarbonate.  Weinschenk 
holds  a  somewhat  similar  view,  but  whereas  the  latter 
thinks  the  magnesium  solutions  escaped  from  intrusive 
granites,  Redlich  is  of  opinion  that  the  solutions  were 
derived  from  basic  intrusions  corresponding  to  the 
diabase  tuffs  and  other  basic  rocks  which  are  so  abun- 

dant in  this  region  of  the  eastern  Alps.  Rumpf  held 
the  view  that  the  magnesite  was  of  sedimentary  origin 
and  that  it  was  precipitated  from  the  water  of  hot 
springs  with  the  mud  that  accumulated  in  shallow  de- 

pressions of  the  floor  of  a  warm  sea.  Kern  holds  a 
somewhat  similar  view,  and  attributes  the  existing 
crystalline  condition  to  thermal  metamorphism. 

In  addition  to  the  5ne-grained  dolomite,  the  Veitsch 
magnesite  deposit  contains  a  large  amount  of  coarsely 
crystalline  and  yellowish-white  masses  of  dolomite. 
Large  cleavage  fragments  of  10  to  20  cm.  edge  are 
obtainable  from  these  masses  of  coarse-textured  dolo- 

mite which  are  enclosed  in  the  Veitsch  breunnerite. 

Such  included  lumps  of  dolomite  are  naturally  regard- 
ed as  objectionable  by  the  quart  ymen,  and  have  to  be 

eliminated  as  far  as  possible  either  by  cobbing  in  the 
quarry,  or  in  subsequent  dressing  operations,  as  other- 

wise the  product  obtained  would  contain  too  much 
lime  The  colour  of  the  dolomite  lumps  helps  the 
quarrymen  to  detect  their  presence. 

According  to  Cornu,  dolomite  occurs  in  yet  another 

way  in  the  Veitsch  magnesite  deposit,  namely,  as  crys- 
tals lining  the  cracks  andpavities  in  the  rock  ;  these 

crystals  show  zonal  bands  of  iron  oxide  and  pyrite,  the 
pyrite  granules  being  largely  oxidized.  Associated 
with  the  dolomite  crystals  in  these  cracks  and  cavities 
are  small  crystals,  insignificant  in  total  amount,  of 
quartz,  calcite,  ara^onite,  pyrolusite,  and  pyrite. 

In  view  of  the  intimacy  of  the  association  of  dolomite 
and  breunnerite  at  Veitsch,  one  might  expect  that  the 
dolomite  would  be  largely  ankeritic.  This  does  not 
seem  to  be  the  case.  Analyses  of  the  dolomite  show 
that  it  is  fairly  steady  in  composition  and  contains  only 
1  or  2%  of  iron  carbonate.  It  is  fortunate  that  this  is 
so,  for  if  the  dolomite  were  largely  ankeritic,  it  would 
be  difhcult  if  not  impracticable  to  keep  down  the  lime 
percentage  in  the  sintered  product,  The  elimination 
of  fairly  pure  dolomite  from  breunnerite  in  dressing 

operations  is  an  easy  matter,  whereas  the  elimination 
of  normal  ankerite  would  be  practically  impossible. 

Lime  is  regarded  as  an  objectionable  ingredient  in 
calcined  magnesia,  and  efforts  are  made  to  keep  its 
percentage  as  low  as  possible  in  the  sintered  product. 
Austrian  sinter  usually  contains  a  variable  but  small 
percentage  of  lime,  which  may  be  safely  attributed  to 
the  presence  of  dolomite,  perhaps  slightly  ankeritic,  in 
the  raw  material. 

According  to  J.  Horhager  (Stahl  tind  Eisen,  June 
15,  1911,  p.  955)  and  A.  Kern  (already  quoted)  the 
quantity  of  waste  rock  obtained  in  quarrying  may 
amount  to  about  two-thirds  of  the  total  bulk  of  the 
rock.  The  freshly-quarried  material  is  cobbed  to  free 
it  as  far  as  possible  from  coarse  fragments  of  impurity 
such  as  schist,  dolomite,  and  quartz,  and  the  lumps 
are  sorted.  The  cleaner  portions  of  the  rock  are  re- 

duced to  pieces  about  head-size.  Less  pure  material 
has  to  be  broken  into  smaller  pieces,  of  fist-size,  and 
its  dressing  involves  a  considerable  loss  of  magnesite 
in  the  form  of  fragments  smaller  than  nut-size,  which 
are  too  small  to  be  burned  in  shaft  kilns.  The  raw 
magnesite  thus  obtainedin  thequarries  at  Sattlerkogels 
is  readily  transported  by  aerial  ropeways  and  shoots  to 
the  sintering  kilns  at  the  foot  of  the  hill. 

The  sintering  temperature  varies  from  1,400°C.  for 
breunnerite  containing  a  considerable  percentage  of 

iron  oxide  to  1,700°C.  for  magnesite  poor  in  iron  oxide  ; 
but,  however  easily  the  material  sinters  it  is.  accor- 

ding to  Horhager,  desirable  to  carry  the  temperature 

up  to  at  least  1,500°C..  and  this  temperature  seems  to 
be  exceeded  as  a  rule  in  Styrian  shaft  kilns. 

According  to  L.  C.  Morganroth  (Bull.  Amer.  Inst. 
Min.  Eng  ,  1914),  kilns  of  the  rotary  type  have  been 
installed  at  several  places  in  Austria,  powdered  coal 
being  used  as  fuel,  but  they  suffer  from  the  disadvan- 

tage of  yielding  a  larger  percentage  of  fines. 
Sintering  does  not  destroy  the  rhombohedral  form 

of  the  magnesite  fragments,  and  a  microscopical  ex- 
amination of  the  powdered  sinter  shows  clearly  the 

characteristic  texture  that  has  been  so  well  described 
by  Cornu. 

According  to  Horhager  the  amount  of  fuel  required 
to  sinter  Austrian  magnesite  is  variable,  and  depends 
on  the  amount  of  ferrous  carbonate  present  ;  but  with 
good  flaming  brown  coal  having  a  calorific  value  of 
6.000  calories,  the  amount  of  coal  required  is  from  03 

to  0'4  tons  per  ton  of  sintered  magnesia  produced. 
Kern  puts  the  fuel  requirement  at  0  5  ton  of  brown 
coal  (calorific  value  4.000  calories)  per  ton  of  sintered 
magnesia  produced. 

The  crushed  sinter,  as  a  rule,  requires  to  be  further 
dressed  to  eliminate  impurities,  for  these  are  far  from 
having  been  completely  removed  before  sintering. 
For  this  purpose  the  grains  are  classified  mechanically. 
Much  of  the  caustic  lime  or  calcined  dolomite  falls  to 
dust  and  is  easily  eliminated  in  the  finest  screenings. 
The  coarser  grains  are  readily  dressed  by  hand-pick- 

ing, the  light  coloured  and  therefore  readily-distin- 
guished impurities,  such  as  talc,  calcined  dolomite, 

and  tridymitized  quartz  being  easily  removed.  The 
less  coarse  material  is  presumably  in  large  part  market- 

ed in  a  compirativelv  impure  condition,  or  otherwise 
requires  to  be  treated  magnetically  to  remove  particles 
of  schist,  silica,  calcined  dolomite,  and  other  impuri- 

ties that  are  magnetically  non-permeable.  This  mag- 
netic treatment,  which  involves  much  waste,  adds  con- 

siderably to  the  cost  of  the  material,  and  is  presum- 
ably only  carried  out  when  it  is  necessary  to  concen- 
trate the  sintered  magnesia  and  thus  secure  a  more 

refractory  product. 
In  addition  to  the  sintering  and  dressing  plant  near 
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Veitsch,  there  are  works  at  other  localities  in  Stvria, 
including  those  at  Breitenau  and  Trieben.  There  are 
also  works  at  Eichberg  near  Gloggnitz,  in  Lower 
Austria. 

At  Veitsch,  transport  of  the  refined  sinter  from  the 
kilns  to  the  goods  depot  at  Wartberg  station  is  effected 

by  an  aerial  ropeway  o%'er  four  miles  long.  The  works 
at  Breitenau  are  situated  at  the  foot  of  the  Hochlantsch 

(5,700  ft.),  where  terrace-quarrying  and  other  working 
conditions  closely  resemble  those  at  Veitsch  and  Eich- 

berg. The  Trieben  works  are  near  the  station  at 
Trieben.  and  are  some  three  miles  from  the  deposits  at 
Sunk  where  the  magnesite  is  quarried.  The  deposit 
at  Radenthein  has  been  worked  since  1908  by  Ameri- 

can capital,  and  from  that  date  down  to  1915,  large 
quantities  of  sinter  were  shipped  to  Philadelphia,  New 
Orleans,  and  New  York. 

The  oversea  exports  of  sintered  magnesia  from  all 
these  works  in  Styria  and  other  parts  of  Austria  were 
shipped  at  the  port  of  Trieste. 

The  Austrian  magnesite  formation  stretches  east- 
ward beyond  Vienna  into  Northern  Hungary,  where 

large  magnesite  deposits  are  quarried  between  Jolsva 
and  Nyustya  in  the  Gomor  district.  These  northern 
Hungarian  deposits  have  much  in  common  with  the 
Austrian,  and  in  spite  of  their  great  distance  inland 
from  the  .Adriatic  there  were  considerable  oversea  e.x- 
ports  in  pre-war  days  from  Fiume,  to  which  port  they 
were  railed  some  360  miles  for  shipment  to  various 
parts  of  Europe  and  America. 

A  factor  of  much  economic  importance  in  the  magne- 
site industry  of  Austria-Hungary  is  the  abundance  and 

accessibility  of  brown  coal  which  is  used  in  the  sinter- 
ing kilns.  If  to  this  we  add  the  further  considerations 

that  the  deposits  are  large  and  easily  quarried,  that 
they  are  within  easy  reach  of  transport  facilities,  and 
that  labour  is  cheap,  we  see  that  Austrian  magnesite 
raining  has  all  the  prime  essentials  of  a  successful  and 
enduring  mineral  industry.  It  is  necessary  to  give  due 
prominence  to  these  considerations  if  we  wish  to  under- 

stand the  success  that  Austrian  magnesite  mining  has 
achieved  in  the  past,  and  the  competitive  pressure  it 
is  likely  to  exert  in  the  future. 

There  are  numerous  occurrences  of  breunnerite  in 
the  form  of  scattered  small  crystals  in  talc  schists  in 
various  other  parts  of  Austria,  but  such  occurrences 
cannot  be  economically  worked.  Only  the  massive 
deposits  of  the  Veitsch  type  can  be  quarried  and  work- 

ed at  a  profit,  and  even  some  of  these  are  unable  to 
compete  with  the  largest  and  most  favourably  situated 
deposits. 
Canada. — Breunnerite  occurs  in  various  parts  of 

Canada.  Occurrences  were  reported  a  long  time  ago 
(Report  of  Progress  to  1863,  Geology  of  Canada. 
1865)  in  the  Sutton  and  Bolton  townships  of  Brome 
County,  Quebec.  On  the  twelfth  lot  of  the  seven- 

teenth range  of  Sutton  the  mineral  forms  a  band  a  foot 
thick  :  it  is  associated  with  chrome  mica,  dolomite,  and 

steatite  in  grey  mica  schists.  A  fairly  pure  and  slight- 
ly coloured  fragment  of  this  breunnerite  gave  83'35°o 

of  magnesium  carbonate,  9  2%  of  ferrous  carbonate, 
and  8  03%  of  insoluble  matter.  An  occurrence  on  the 
seventeenth  lot  of  the  ninth  range  of  Bolton  is  stated 
to  be  a  bed  twenty  yards  m  width,  lying  between 
steatite  and  impure  serpentine.  A  sample  of  this  gave 

59'13%  of  magnesium  carbonate,  8'32 "o  of  iron  car- 
bonate, and  322%  of  insoluble  matter,  which  consis- 

ted almost  wholly  of  quartz. 
Of  other  breunnerite  occurrences  in  Quebec,  men- 

lion  may  be  made  of  that  described  by  B  ].  Harring- 
ton on  the  fifteenth  lot  of  the  first  range  of  Melbourne 

in  Richmond  County  (Geological  Survey  of  Canada, 

1874-75).  The  breunnerite  is  scattered  through  ser- 
pentine in  the  form  of  small  irregular  crystalline 

masses  of  a  pale  brown  colour,  and  constituted  15i% 
of  the  specimen  examined  by  Harrington.  It  gave  on 
analysis:  magnesium  carbonate  8223%.  ferrous  car- 

bonate 14  84%,  calcium  carbonate  193%.  The  ser- 
pentine matrix  in  which  the  breunnerite  is  embedded 

showed  the  following  composition:  silica  42  79%, 
magnesia  36  54%,  ferrous  oxide  605%.  manganese 
oxide  0  12%  chromic  oxide  029%,  nickel  and  cobalt 
oxides  0  37%,  water  fby  ignition)  1337%. 

L.  W.  Bailey  and  G.  F.  Matthew  record  the  occur- 
rence of  a  vein  of  magnesite  several  feet  wide  in  asso- 

ciation with  chloritic  schist  on  the  bay  shore  of  St. 
John  County,  near  West  Beach.  New  Brunswick 
(Geol.  Stirv.  of  Canada,  1870-71).  R.  G.  McConnell 
(Geol.  Surv.  of  Canada,  new  series  XI)  found  ferru- 

ginous crystalline  magnesite  abundantly  in  the  neigh- 
bourhood of  the  Big  Salmon  River,  just  below  Island 

Lake,  Lewes  River,  in  the  Yukon  District.  This  mag- 
nesite, which  is  associated  with  chromite  and  chrome 

mica,  forms  bands  up  to  50  ft.  thick  in  a  series  of  slates, 
schists,  and  serpentines.  Another  occurrence  of  a 

similar  type  w-as  found  by  McConnell  300  miles  north- 
west of  the  foregoing  locality,  on  the  east  side  of  the 

Yukon  River  about  IJ  miles  above  the  Indian  River. 
More  recently  D.  D.  Cairnes  has  reported  the  occur- 

rence of  numerous  beds  of  magnesite  up  to  10  ft.  or 
more  in  thickness  intercalated  among  slates  and  dolo- 

mites at  various  places  on  the  Stony  Fork  of  the 
Black  River,  Yukon  River.  These  various  occur- 

rences in  the  Yukon  area,  like  many  other  Canadian 
occurrences,  are  too  remote  from  transport  facilities 
to  be  of  any  economic  importance  at  present,  but  they 
are  of  much  interest  as  showing  the  widespread  distri- 

bution of  the  mineral  in  Canada. 
India. — .An  occurrence  of  breunnerite  at  Huliyar  in 

the  State  of  Mysore,  India,  has  been  described  by  Sir 
Thomas  H.  Holland  [Mem.  Geol.  Snrv.  India,  vol. 
34,  pt.  I).  The  Huliyar  rock  consists  of  breunnerite 
crystals,  varying  in  size  from  small  granules  up  to 
crystals  of  an  inch  across,  lying  in  a  dark  greenish- 
grey,  fine-grained  matrix  of  talc  and  picrolite.  Mag- 

netite in  the  form  of  disseminated  granules,  or  as 
patches  and  bands  of  dust,  is  present  both  in  the 
breunnerite  and  the  matrix.  The  breunnerite  encloses 

also  occasional  shreds  of  talc  and  picrolite,  and  gran- 
ules of  pyrite.  The  specific  gravity  of  a  large  piece  of 

rock  was  found  to  be  295,  that  of  the  matrix  2  84, 
while  that  of  the  breunnerite  was  317.  The  sample 
examined  showed  a  mixture  of  35%  of  breunnerite  and 
65°ti  of  matrix.  The  relation  of  the  Huliyar  deposit 
to  the  surrounding  crystalline  schists  could  not  be 
ascertained,  but  Sir  Thomas  Holland  presumes  that  it 
is  a  metamorphosed  peridotite  intrusion,  and  that  the 
formation  of  the  breunnerite  is  due  to  the  action  of 
carbon  dioxide  on  the  rock  immediately,  or  at  any  rate 
very  soon,  after  intrusion.  He  compares  the  deposit 
with  that  at  Salem,  pointsoutthatquartz  impregnated 
with  carbon  dioxide  is  commonly  associated  with  the 
peridotite  intrusions  of  this  region,  and  shows  reasons 
for  attributing  the  formation  of  the  magnesite  deposits 
generally  to  the  action  of  magmatic  water  and  carbon 
dioxide.  He  suggests  that  the  water  and  carbonic 
acid  which  caused  the  metamorphism  of  the  Huliyar 
deposit  were  held  in  the  peridotite  magma  at  the  time 
of  inlrusion,  and  that  they  did  iheir  work  of  transfor- 

mation in  the  last  phase  of  the  intrusive  activity,  being 
liberated  from  the  magma  after  the  olivine  had  mostly 
crystallized  out.  There  appears  to  be  no  information 
available  as  to  the  extent  of  this  deposit,  but  the  nature 
of  the  rock  is  such  as  to  suggest  that  the  mining  and 

3—6 
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dressing  costs  would  be  prohibitive. 

United  Kingdom— Occurrences  of  breunnente  in 

talc-schists  have  been  reported  to  occur  in  various 

parts  of  the  British  Isles,  as  at  Norwick  Bay,  Unst, 

Shetland  Isles,  where  the  conditions  ot  occurrence  ap- 

pear to  be  of  the  normal  type.  None  of  these  deposits 

in  the  British  Isles  is  known  to  be  of  any  considerable 

size,  and  so  far  as  can  be  judged  from  descriptions 

available,  the  type  of  rock  is  such  that,  even  if  the 

deposits  were  large,  the  costs  of  dressing  the  raw  ma- 
terial would  be  prohibitive.  It  can  hardly  be  said. 

however,  that  British  occurrences  have  received  the 

attention  which,  in  view  of  present  conditions,  they 

appear  to  deser%'e.  and  a  fuller  description  of  the  areas 
where  they  occur  seems  to  be  desirable. 
Spathic  Magnesite.— Under  this  heading  it  is 

convenient  to  include  those  crystalline  magnesites  in 

which  the  magnesium  carbonate  is  free  from  admix- 
ture with  ferrous  carbonate,  or  contains  no  more  than 

5%  of  this  constituent.  These  spathic  magnesites  fre- 
quently show  a  saccharoidal  texture  and  resemble 

crystalline  marbles.  Calcite,  dolomite,  and  magnesite 

all  assume  this  particular  texture,  and  often  bear  a  very 

remarkable  and  delusive  resemblance  to  each  other,  so 

much  so  that  only  by  careful  tests  can  their  identity 

be  established.  It  is  well  worth  while  to  emphasize 

this  fact,  for  no  specimen  of  the  saccharoidal-marble 

type  should  be  regarded  as  a  limestone,  dolomite,  or 
dolomitic  limestone  without  definite  proof  ot  identity_ 

The  specific  gravity  test,  judiciously  applied,  is  one  of 

the  simplest  and  best,  and  is  readily  confirmed  by 

solubility  and  other  chemical  tests.  The  specific 

gravities  of  pure  crystalline  calcite,  dolomite  and  mag- 
nesite are  respectively  about  2  72.  2  87.  and  3  01. 

The  associations  in  these  spathic  types  are  usually  cal- 
cite with  dolomite,  and  dolomite  with  magnesite.  A 

specific  gravity  between  275  and  2'S5  therefore  indi- cates a  dolomitic  limestone,  whilst  one  between  2  9 
and  3  0  indicates  a  dolomitic  magnesite. 

A  striking  instance  of  the  caution  needed  in  dealing 
with  such  samples  was  experienced  some  years  ago  by 

the  writer  when  examining  specimens  of  white  crystal- 
line "  limestone  "  from  Ceylon.  Two  of  these  were 

identical  in  texture,  and  to  all  appearances  in  mineral 

composition  also.  Both  contained  small  granules  of 

apatite  and  flakes  of  graphite,  which  are  of  common 
occurrence  in  such  rocks,  and  so  far  as  appearances 

could  be  trusted  they  seemed  to  be  identical.  The 

carbonate  portion  of  one  sample.  howe%'er.  had  a 

specific  gravity  ot  287  and  proved  to  be  pure  dolomite, 
while  the  carbonate  of  the  other  had  a  specific  gravity 

of  3  01  and  proved  to  be  almost  pure  magnesite. 

Recent  work  in  areas  where  metamorphosed  dolo- 
mites occur  has  shown  that  saccharoidal  magnesite 

occurs  more  frequently  than  might  have  been  suppos- 

ed, and  it  is  especially  worthy  ot  note  that  the  spathic 

magnesites  of  both  Quebec  and  Washington  State  were 

used  as  marbles  for'building  purposes  prior  to  their 
recent  extensive  development  and  use  as  sources  of  re- 

fractory magnesia. 

Canada  .—Among  the  most  important  examples  ol 

spathic  magnesite  at  the  present  time  are  the  deposits 
near  Calumet  in  Argenteuil  County.  Quebec,  which 

were  first  observed  in  the  year  1900.  and  have  been 

described  at  length  by  M.  E  Wilson  in  a  memoir  is- 
sued recently  by  the  Geological  Survey  of  Canada. 

(Magnesite  deposits  of  GrenviUe  District,  Argenteuil 

County,  Quebec.  Memoir  98.  Dept  of  Mines, Canada. 

1917).  The  chief  localities  are  in  the  townships  of 
Grenville  and  Harrington,  where  magnesite  occurs  in 

a  formation  known  as  the  Grenville  series,  which  is 

of  early  Pre-Cambrian  age.     Work  was  commenced 

on  these  deposits  in  a  small  way  in  1907.  at  a  locality 

about  12  miles  from  the  Canadian  Pacific  Railwa.y. 

the   nearest   station  being   Calumet      The   Grenville 

series  is  made  up  of  metamorphosed  sedimentary  rocks
 

consisting  chiefly  of  gneisses,  quartzite,  and  crystallin
e 

limestone.     Associated  with  these  is  a  series  of  intru
- 

sive pyroxenic  igneous  rocks  (the  Buckingham  series) 

ranging  in  composition   from  syenite   to   gabbro    and 

pyroxenite      The  dominant  intrusive  rocks  of  the  dis
- 

trict   however,  are  huge  bosses  of  gneissose   granite 

and  syenite  of  later  Pre-Cambrian  age  than  the  rocks 

of  the  Grenville  and  Buckingham  series,  into  both  of 

which  they  intrude.     Even  this  does  not  complete  the 

record  of  the  changes  that  took  place  during  Pre-Cam-
 

brian times  in  this  remarkable  Eastern  Canadian  patch 

of  the  earth's  crust,  for  there  are  still  later  intrusions 

of    dolerite  and    granite   the    geological    relations  of 

which    have    led  the  Canadian    geologists   to  regard 

them  also  as  Pre-Cambrian.     With  the  exception  of  a 

small  area  occupied  by  older  Paleozoic  rocks,   and  a 

superficial  covering  of  Pleistocene  detritus  on  the  low- 
er ground,  the  Grenville  district  is  occupied  entirely 

by  Pre-Cambrian  rocks,  and  it  is  in  the  oldest  of  these, 

the  Grenville  series,  that  the  magnesite  occurs,  as  a 

metamorphic  rock  associated  with  dolomite  and  ser- 

pentine "usually  in  close  promimity  to  the  pyroxenic 

rocks  of'the  Buckingham   series.     The   rocks  of   the 

Grenville  series  have  offered  less  resistance  to  denuda- 

tion than  the  gneissose  granites,  and  the  larger  valleys 

of  the  district  have  therefore  been  carved  out  of  the 

former  rocks.     It  is  in  these  valleys  that  the  magnesite 

deposits  are  found  cropping  out  in  the  form  of  ridges 

which  pierce   the  Pleistocene  sands  and  clays,    and 

which  may  be  as  large  as  1,000  ft.  long  and  300  ft. wide.  ,  „       , 

The  rocks  of  the  Grenville  district  have  suffered  ex- 

tensively from  crumpling  and  deformation,  as  a  result 

of  which  well-marked  foliation  and  lenticular  struc- 
ture have  been  developed.  The  magnesite  itself  occurs 

in  lenticular  masses  and  shows  a  banded  appearance 

due  to  the  streaky  distribution  of  the  serpentine  it  con- 

tains. The  intimacy  ot  association  between  the  mag- 
nesite and  the  serpentine  is  shown  by  the  manner  in 

which  such  streaked  masses  ot  magnesite  pass  gradu- 

ally into  massiveserpentine.  Still  more  intimately  asso- 
ciated with  the  magnesite  is  the  mineral  dolomite, 

which  is  almost  invariably  present  in  scattered  irregu- 

lar pieces  through  the  mass  ;  the  dolomite  is  also  pres- 
ent in  the  form  ot  separate  lenticular  masses.  Other 

minerals  found  associated  with  these  magnesite-dolo- 

mite-serpentine  masses  ot  the  Grenville  series  are 

diopside.  phlogopite.  quartz,  talc,  pyrite,  zmc- 

blende,  magnetite,  and  graphite.  Diopside  is  particu- 
larly abundant  near  the  contact  ot  the  magnesite  with 

the  Grenville  quartzite,  which  adjoins  it  in  places. 

Masses  of  quartz  have  been  found  in  the  magnesite 

at  one  locality,  and  it  is  thought  that  these  may  be 

portions  of  Grenville  quartzite  that  have  become 

incorporated  in  the  magnesite.  Phlogopite  and 

talc  are  associated  with  the  serpentine  and  diopside 

Grains  and  cubes  of  pyrite  occur  commonly  scattered 

through  the  serpentine  and  dolomite,  but  are  not 

usually  found  in  the  magnesite  ;  and  zinc-blende  is  oc- 
casionally associatti:  with  the  pyrite.  Magnetite  is 

found  as  octahedral  f;rains  in  the  dolomite.  Graphite 

is  scarce,  and,  as  is  usually  the  case  in  such  rocks,  is 

disseminated  in  the  magnesite  in  the  form  ot  fine  crys- talline flakes 
Wilson  attributes  a  metamorphic  origin  to  theGren^ 

ville  magnesite,  and  concludes  that  it  has  been  formed 

by  the  replacement  of  the  limestone  member  of  the 

Grenville  series  through  the  agency  of  magnesia-rich 
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solutions.  According  to  him  the  probable  order  of 
events  in  the  formation  of  the  deposits  was  as  follows  : 
(1)  the  silication  of  limestone  to  diopside  and  the  for- 

mation of  phlogopite  in  places  ;  (2)  formation  of  ser- 
pentine in  places  ;  (3)  replacement  of  limestone  by 

dolomite  ;  (4)  replacement  of  dolomite  by  magnesite  ; 
and  (5)  the  alteration  of  diopside  to  serpentine. 

Some  idea  of  the  magnitude  of  certain  of  the  Gren- 
ville  district  deposits  may  be  gathered  from  the  diraen- 
tions  recorded  for  Outcrop  No.  3,  Lot  15,  Range  XI, 
in  Grenville  township.  This  deposit  has  a  horizontal 
extent  of  30,0C0  square  feet,  a  proved  average  depth 
of  122  ft.,  and  is  estimated  to  contain  60%  of  magne- 

site. The  estimated  quantity  of  magnesite  available 
in  this  particular  deposit  is  187,500  tons,  and  71  sam- 

ples of  magnesite  taken  from  the  deposit  show 
amounts  of  lime  ranging  from  5  to  15%. 

The  Grenville  magnesite  is  cobbed  in  the  quarries  to 
remove  the  impurities  so  far  as  this  is  economically 
possible.  The  colour  and  appearance  of  the  material 
assists  the  quarrymen  in  their  hand-dressing  opera- 

tions. The  dolomite  is  dull-white  or  coarsely  crystal- 
line. Cream  white  to  glistening  magnesite  of  medium 

to  fine-grained  te.xture  contains  as  a  rule  less  than 
7%  of  lime,  whereas  the  purer  white  variety  contains 
rather  more  lime,  up  to  11  or  12%,  and  the  grey 
varieties  may  contain  still   more  lime.     A  laboratory 

test  is  stated  to  have  shown  that,  after  calcination,  the 
dolomite  slakes  to  a  smooth  paste  and  can  be  washed 
away,  leaving  a  residue  of  purer  magnesite. 

Although  dolomite  is  invariably  present  in  the  de- 
posits, it  has  been  shown  by  diamond-drilling  and 

other  development  work  that  there  is  a  large  amount 
ot  magnesite  containing  on  the  average  not  more  than 
from  7  to  10%  of  lime. 

Wilson's  summary  shows  the  following  amount  of 
magnesite  and  magnesite-dolomite  in  sight  on  various 
properties  at  the  time  he  examined  them  :  Magnesite 
with  less  than  12%  lime,  686,900  tons;  magnesite 
dolomite  with  more  than  12%  lime,  483,700  tons. 
Further  exploration  in  the  Grenville  district  is  likely 
to  result  in  the  discovery  of  other  deposits,  and  a 
large  increase  in  the  proved  reserves  of  magnesite. 
According  to  Wilson  it  is  probable  that  extensive 
masses  of  magnesite  occur  beneath  the  superficial 
covering  cla  in  the  low-lying  parts  of  the  district.  A 
deposit  of  spathic  magnesite  near  Orangedale,  Inver- 

ness county,  Nova  Scotia,  was  described  recently. 
[Sutnmary  Ref>ort  Geol.  Siirv.  Canada,  1916).  A 
trial  output  of  30  tons  of  this  has  been  tested  by  the 
Nova  Scotia  Steel  &  Coal  Company.  An  analysis 
showed  90  8%  MgCO,,,  16%  lime,  r71%  ferric 

oxide,  1  01%  alumina,  and  0'3%  silica. (To  be  continued). 

TUNGSTEN   DEPOSITS   IN   SOUTH   DAKOTA. 
The  mining  of  tungsten  ores  in  the  United  States  was 

much  stimulated  by  the  war,  and  both  old  and  newly 
discovered  deposits  have  been  actively  worked.  Among 
the  interesting  producers  are  those  in  the  Lead  district, 
Black  Hills,  South  Dakota,  operated  by  the  Homestake 
Gold  Mining  Company.  We  extract  a  description  of 
these  mines  from  Bulletin  No.  12  of  the  South  Dakota 
School  of  Mines,  reference  to  which  is  made  in  another 
part  of  this  issue. 

The  deposits  worked  by  the  Homestake  company  are 
all  near  thebaseof  thef^at-lying  Deadwood  formationof 
the  Cambrian  series  and  are  found  intermittently  over 
a  total  area  of  perhaps  15  acres.  The  formation  with- 

in this  area  consists  of  a  thin  basal  conglomerate  and 
quartzite,  on  the  average  less  than  5  ft.  in  thickness, 
lying  upon  vertical  schists  of  Pre  Cambrian  age.  The 
quartzite  is  overlain  by  from  30  to  36  in.  of  impure 
partly  silicified  dolomite,  containing  thin  shale  layers, 
and  this  by  calcareous  shales.  In  places  the  quartzite 
and  conglomerate  are  absent,  and  the  dolomites  lie 
directly  upon  the  schists.  Upon  the  shales  nearby  lies 
a  thick  sill  of  intrusive  rhyolite  porphyry  and  some  of 
the  middle  Deadwood  formation,  but  in  the  area  of  the 
tungsten  deposits  the  igneous  rock  as  well  as  the  medial 
and  upper  beds  of  the  Deadwood  formation  have  been 
eroded  away.  The  tungsten  ores  occur  chiefly  as  re- 

placement deposits  in  the  lower  dolomite,  but  to  a  small 
extent  also  in  thin  shale  layers  within  the  dolomite, 
also  in  the  quartzite  and  as  cement  in  the  conglomerate. 
In  the  shale,  quartzite,  and  conglomerate  the  tungsten 
minerals  have  probably  replaced  only  the  calcareous 
portions.  No  tungsten  has  been  found  at  this  point 
in  the  Pre-Cambrian  rocks,  nor  in  the  Deadwood  for- 

mation above  the  lower  dolomite. 
In  form  the  ores  are  largely  irregular  tabular  masses 

from  a  fraction  of  an  inch  to  2  ft.  in  thickness  and  with 
a  width,  parallel  to  the  bedding,  of  from  an  inch  to  as 
much  as  53ft.  The  ore-bodies  branch,  pinch,  and 
swell,  and  in  places  appear  on  the  breast  of  thestopes 
as  isolated  kidney  and  lens-shaped  masses  of  varying 
width  and  thickness.  Within  a  single  dolomite  layer 
30  in.  in  thickness  as  many  as  4  or  5  horizontal  ore- 

bodies  occur,  separated  in  some  cases  by  thin  shale 
members.  In  the  calcareous  shale  members  of  the 
dolomite  beds,  in  places  some  replacement  has  occurred, 
but  the  form  and  general  nature  is  not  essentially 
different  from  the  bodies  occurring  in  the  dolomite 
proper  and  are  in  most  cases  merely  extensions  of  the 
latter.  Within  the  quartzite  the  tungsten  occurs  much 
less  commonly  and  in  masses  of  much  smaller  extent 
than  in  the  dolomite,  but  in  general  takes  the  same 
forms:  Only  a  very  few  occurrences  of  tungsten  have 
been  found  in  the  conglomerates  where  it  fills  the 
spaces  between  the  pebbles  that  probably  had  been 
previously  occupied  by  calcareous  cement.  The  shapes 
of  the  bodies  are  irregular  and  their  total  volume  small. 
The  ores  follow  lines  of  fracture  called  verticals  and 
extend  laterally  from  them  as  a  centre.  The  verticals 
are  perhaps  more  numerous  parallel  to  the  underlying 
schist  layers  than  in  other  directions.  One  vertical  in 
the  Harrison  mine  was  followed  for  a  distance  of  fully 
500  ft.,  along  which  mineralization  had  taken  place  for 
an  average  width  of  about  30ft.  throughout  its  entire 
length.  In  most  cases  the  mineralization  is  as  variable 
in  extent  along  the  strike  of  the  verticals  as  the  laterals 
are  variable  in  width  and  thickness,  and  it  is  very 
difficult  to  give  anything  like  an  average  for  the  length, 
width,  thickness,  or  number  of  ore-bodies  within  a 
single  dolomite  layer. 

The  tungsten  ores  in  the  Homestake  property  are 
everywhere  intimately  associated  with  silicious  gold 
ores  of  the  Deadwood  formation,  but  there  is  by  no 
means  tungsten  ore  wherever  gold  occurs.  J.  D. 
Irving  regarded  the  tungsten  as  merely  a  basic  phase 
of  the  gold  ores  and  not  as  a  separate  and  distinct  de- 

posit The  gold  ores  where  unweathered  consist  of  a 
hard,  brittle,  grey  rock  composed  largely  of  silica, 
carrying  pyrite,  barite,  fluorite,  and  gypsum.  It  is 
largely  within  these  silicious  ore-bodies  and  to  a  lesser 
extentaround  their  margins  and  as  cappings  over  them 
that  the  tungsten  ores  occur.  In  the  tungsten  areas 
the  silicious  gold  ores  are  largely  oxidized  and  are 
stained  brown  with  oxide  of  iron  and  in  places  black 
manganese  dioxide.     In  striking  contrast  to  these  soft 
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brown  oxidized  gold  ores,  the  portions  bearing  tungsten 
show  >ery  little  effect  of  the  weathering  and  are  prac- 

tically everywhere  hard,  brittle,  bright,  sharply  defined 
masses.  Where  the  silicious  gold  ores  are  unoxidized 
the  line  of  separation  between  the  tungsten-bearing 
portions  and  the  gold  ores  are  in  places  sharp,  while 
elsewhere  they  grade  by  imperceptible  variations  into 
each  other. 

The  ore  varies  from  a  dense  heavy  black  rock  with 
a  fine  texture  of  nearly  solid  wolframite  grains,  to  a 
greyquartzoserock  containing  small  black  shinyspecks 
of  the  mineral.  The  wolframite  in  these  phases  does 
not  commonly  exhibit  crystal  boundaries  but  shows 
smallflatmetalliccleavagesurfaces.  Individual  grains 
are  rarely  more  than  ̂   in.  in  diameter,  but  recently 
ores  have  been  found  that  contain  individual  curved 
cleavage  surfaces  of  more  than  an  inch  in  diameter. 
The  mineral  is  uniformly  jet  black  and  exhibits  a 
brilliant  metallic  lustre  on  cleavage  faces.  A  consider- 

able amount  of  black  manganese  dioxide  in  places  has 
impregnated  the  rock  and  has  often  been  mistaken  for 
ore.  It  is  easily  distinguished  from  the  wolframite 
by  its  dull  lustre,  its  lack  of  cleavage,  and  its  lighter 
weight.  Bariteinwell  formed  tabular  crystals,  grouped 
in  interpenetrating  and  in  radiating  aggregates,  is  a 

prominent  feature  in  places.  Cavities  of  %'arious  sizes 
and  forms  lined  with  well  formed  wolframite  crystals 
and  others  lined  with  druses  of  barite  or  quartz  are  not 
uncommon.  The  wolframite  crystals  show  knife-like 
edges  and  somewhat  resemble  the  form  of  axinite. 
For  the  most  part  the  crystals  are  very  small,  the 
largest  attaining  a  diameter  of  scarcely  more  than  |in. 
Small  rounded  aggregates  of  scheelite  crystals  re- 

sembling drops  of  honey  in  form  and  colour  frequently 
occur  on  the  wolframite  druses.  This  scheelite  is  re- 

garded as  most  probably  secondary.  All  analyses  of 
the  ore  have  shown  the  ore  minerals  to  be  wolframite 
low  in  manganese  with  small  amounts  of  scheelite. 
Thus  a  typical  carload  of  concentrate  containing  60  to 
61%  WO:,  would  probably  carry  between  3  and  4% 
manganese,  with  about  17%  iron  and  1%  calcium,  a 
minute  amount  of  phosphorus,  and  not  more  than  a 
trace  of  tin  or  copper.  The  ore  concentrated  at  the 
mill  for  the  past  few  years  has  averaged  nearly  3% 
WO;)  and  $400  in  gold  per  ton.  The  gold  values  re- 

covered have  been  sufficient  to  pay  most  of  the  costs 
of  mining  and  milling. 

The  deposits  of  tungsten  on  the  property  of  the 
Wasp  No.  Z  Mining  Company  are  in  all  essential  re- 

spects similar  to  the  deposits  at  the  Homestake.  On 
the  property  of  the  Bismarck  company  lying  adjacent 
to  and  north  of  the  Wasp  No.  2  mine,  wolframite  de- 

posits occur  with  gold  ores  as  replacements  in  the  lower 
dolomites  and  to  some  extent  in  the  basal  quarlziteof 
the  Deadwood  formation,  as  in  the  Wasp  and  Home- 
stake.  At  the  Etta  mine  the  geological  relations  are 
very  similar  to  those  existing  at  the  Wasp  No.  2  and 
Bismarck.  The  property  lies  north-north-west  of  the 
latter  at  a  distance  of  about  J  of  a  mile.  Rhyolite 
porphyry  occurs  in  dykes  and  sills  and  has  caused  con- 

siderable displacement  of  the  lower  beds  of  the  Dead- 
wood  formation  probably  along  faults  Ores  of  gold 
as  well  as  the  tungsten  ores  occur  in  intimate  associa- 

tion with  the  porphyry.  Specimens  obtained  from  the 
property  contain  wolframite  in  importantquantitiesand 
appear  similar  in  eveiy  respect  to  average  samples  from 
the  Wasp,  Bismarck,  and  Homestake. 

With  regard  to  the  origin  of  tungsten  deposits  the 
late  J.  D.  Irving  believed  that  they  were  formed  through 
the  gradual  replacement  of  the  country  rock  by  wol- 

framite. This  he  held  to  be  clearly  indicated  by  the 
character  of  the  ore,  the  nature  of  the  beds  in  which 

it  is  found,  and  the  metasomatic  origin  of  the  ores  with 
which  it  is  inseparably  connected.  First,  the  wol- 

framite itself  is  filled  with  cavities  of  irregular  form  and 
distribution  such  as  are  almost  always  to  be  observed 
in  ores  formed  by  replacements  where  the  aggregate 
volume  of  the  mineral  introduced  is  smaller  than  that 
of  the  original  rock  ;  secondly,  the  beds  in  which  the 
ore  occurs  are  composed  chiefly  of  magnesian  lime- 

stone, often  quite  impure,  it  is  true,  but  of  a  prevailingly 
soluble  character  ;  thirdly,  wolframite  is  an  integral 
part  of  shoots  of  silicious  gold  ore,  the  metasomatic 
origin  of  which  has  been  conclusively  proved  by  care- 

ful microscopic  study.  As  regards  the  source  from 
which  the  tungsten  minerals  have  been  derived,  no 
positive  conclusions  can  be  formed  ;  but  the  relation 
of  the  deposits  to  the  geology  and  to  the  other  ore- 
bodies  of  the  neighbourhood  seems  to  furnish  some 
evidence  as  to  their  derivation.  They  are  found  at 
two  rather  widely  separated  localities  on  the  west  side 
of  the  outcrop  of  the  Homestake  ore-body.  Along 
this  line  there  has  taken  place,  first,  the  heavy  mineral- 

ization of  the  Algonkian  rocks,  which  has  produced 
that  well  known  ore  body  ;  secondly,  the  mineral- 
izationof  the  Cambrian  aboveresulting  in  the  formation 
of  silicious  gold  ores,  which  are  richer  and  contain  a 
more  varied  assortment  of  secondary  character  than 
ores  of  a  similar  character  away  from  the  Homestake 
lode;  and  thirdly,  the  formation  of  the  wolframite-ores 
themselves.  It  seems,  then,  Ihat  the  line  of  strike  of 

the  Homestake  lode  is  also  a  line  along  which  mineral- 
ization has  been  both  varied  and  unusually  intense. 

During  this  extensive  mineralization,  the  circulation 
of  waters  capable  of  dissolving  the  metallic  contents 
of  the  surrounding  rocks  must  have  been  active.  That 
these  waters  were,  in  the  case  of  the  silicious  ores,  and 
hence  in  the  case  of  the  wolframite,  ascending  waters 

is  proved  by  the  concentration  of  these  deposits  be- 
neath impervious  beds.  It  is  therefore  not  unreason- 

able to  suppose  that  if  wolframite  occurred  in  the 

.\lgonkian  rocks  at  some  point  below  the  deposits  now- 
worked,  just  as  it  occurs  in  its  normal  relations  at  other 
points  within  the  Hills,  the  action  of  ascending  thermal 
waters  upon  this  material  should  have  given  rise  to  the 
mineral-bearing  solutions  which  carried  the  wolframite 
up  to  its  present  position,  and,  there  encountering  rock 
sufficiently  soluble  to  admit  of  metasomatic  interchange, 
should  have  redeposited  their  metallic  contents. 

Up  to  the  year  1915  practically  all  of  the  Black  Hills 
tungsten  ore  sold  was  marketed  in  the  form  of  hand- 
picked  ore.  Since  that  time  by  far  the  greater  part  of 
the  product  has  been  concentrated.  At  the  Homestake 
mill  during  1917,  254  tons  of  concentrates  of  various 
grades  were  produced  from  approximately  7,200  tons 
of  ore  that  averaged  from  2  to  3i%  WO3  The  per- 

centage of  recovery  approximated  73%.  In  addition 
to  its  tungsten  content  the  ore  carried  on  the  average 
between  «400  and  S500  per  ton  in  gold,  which  when 
extracted  was  sufficient  to  pay  for  the  treatment  of  the 
ore.  The  ore  is  delivered  to  the  mill  in  cars,  teamed 
from  the  mine  some  distance  away.  At  the  mill  it  is 
dumped  mto  bins,  from  which  it  passes  to  a  5K  gyratory 
crusher.  The  disclnrge  from  the  crusher  is  carried 
by  means  of  a  belt  coi:veyor  to  the  battery  bin.  Five 
900  1b.  stamps  and  iwo  small  ball-mills  complete  the 
crushing  and  fine-gnnding  equipment.  The  stamps, 
similar  to  those  in  ilie  company's  gold  mill,  have  a 
crushing  capacity  of  approximately  20  tons  per  24 
hours.  These  crush  the  ore  to  pass  a  screen,  2  by  12 
mesh,  the  openings  being  0  023  by  0  0.i2  in.  The  pulp 
from  the  battery  on  passing  through  the  screen  flows 
over  a  4  ft.  amalgamation  plate,  to  recover  any  free 
gold  present  in  the  ore.     The  concentrating  equipment 
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consists  of  one  Wilfley  sand  table  and  three  Deister 
slime  tables.  The  discharge  from  the  plates  passes  to 
a  classifying  cone,  from  which  the  coarse  product 
is  sent  direct  to  the  Wilfley  table.  The  following  prod- 

ucts are  made  by  the  Wilfley  :  (1)  a  70%  WO3  con- 
centrate, (2)  a  50%  WO.-,  concentrate,  (3)  middling, 

and  (4)  tailing.  The  middlings  are  sent  to  two  small 
ball-mills  for  re-grinding.  The  overflow  from  the 
classifying  cone  is  treated  in  two  dewatering  cones,  and 
the  thickened  product  is  treated  on  the  first  Deister 

slime  table,  where  a  60%  W'O;,  concentrate,  middling, 
and  tailing  are  produced.  The  middling  together  with 
the  re-ground  product  from  the  ball-mills  is  treated 
on  the  tsvo  remaining  Deister  tables.     These  last  tables 

make  a  35%  WO,  concentrate,  a  middling,  and  a  tail- 
ing. The  middling  product  is  returned  to  the  ball- mills 

The  tailings  from  all  the  tables  are  sent  to  the  com- 

pany's gold  mill  where  they  join  the  gold  ore  tail- ing and  pass  with  it  over  amalgamation  plates, 
through  the  re-grinding  plant,  cyanide  plant,  etc., 
effecting  thereby  the  recovery  of  a  large  percentage 
of  the  remaining  gold.  The  four  grades  of  concen- 

trates produced  in  the  tungsten  mill  are  separately 
dried  on  steam  driers  and  sacked  for  shipment.  During 
the  3i  years  from  January,  1915,  to  June,  1918,  the  out- 

put of  picked  ore  and  concentrate  at  the  Homestake 
mill  was  about  650  tons.  The  outlook  since  the 
Armistice  is  not  at  all  clear. 

CONCENTRATION   OF  TIN   SLIME. 
At  the  February  meeting  of  the  Institution  of  Min- 

ing and  Metallurgy,  Professor  S.  J.  Truscott  presen- 
ted additional  reports  on  his  investigations  into  the 

concentration  of  tin  slime  on  Cornish  frames  under- 
taken with  the  object  of  ascertaming  whether  any  im- 

provement can  be  made  in  the  percentage  of  recovery. 
These  reports  are  in  the  nature  of  supplements  to  the 
report  presented  at  the  meeting  held  in  November, 
1917,  and  they  deal  with  the  relative  efficiency  of  fluted 
and  plane  surfaces,  the  relative  advantages  of  rapid 
and  gradual  enrichment,  and  the  desirability  of  re- 
grinding  ;  also,  an  account  is  given  of  tests  at  Dol- 
coath,  and  of  experiments  with  stepped  beds.  The 
most  important  conclusion  made  by  Professor  Truscott 
is  that  by  rapid  enrichment  the  percentage  of  recovery 
of  slime  may  be  increased  by  about  25%,  and  the  total 
recovery  by  say  5%.  We  quote  herewith  his  resume 
of  the  results  of  his  investigations,  and  we  refer  to  the 
subject  in  our  Editorial  columns. 

Frame  Working. — It  is  considered  that  the  follow- 
ing points  concerning  the  factors  governing  frame 

working  have  been  established  : 
Nature  of  Surface. — The  plane  surface,  and  par- 

ticularly that  of  wood,  does  better  work  than  the  flu- 
ted surface  on  ordinary  slime.  The  finely  fluted  sur- 

face is  the  better  of  the  two  on  re-ground  material. 
Bed-length. — On  ordinary  slime  abed  3  ft.  in  length 

does  twice  as  good  work  as  one  of  6  ft.  The  longer 
bed  requires  a  greater  rush  to  get  rid  of  the  gangue  in 
the  time  allowed.  On  re-ground  material  even  a 
shorter  length  of  say  2  ft.  could  be  used  with  advan- 
tage. 

Inclination. — The  inclination  should  be  such  that 
during  feed  about  S0%  of  the  gangue  is  removed. 

Washitig. — Washing  to  remove  some  of  the  little 
remaining  gangue  is  effective,  raising  the  value  of  the 
concentrate  at  an  insignificant  sacrifice  of  recovery. 
It  is,  on  the  other  hand,  of  diminished  service  when 
a  large  proportion  of  the  material  has  settled  during 
feed. 

Rate  of  Feed. — With  ordinary  slime  the  best  rate 
of  feed  appears  to  be  about  4J  tons  per  day  for  an  IS 
ft.  concave  round  frame  and  15  cwt.  per  day  for  a  6  ft. 
flat  frame.  At  a  rate  much  greater  than  this  too  great 
a  drop  in  recovery  would  occur,  while  at  a  lower  rate 
there  would  be  an  unnecessary  drop  in  capacity. 
With  re-ground  material  the  above-mentioned  rate 
may  be  increased  substantially  and  perhaps  doubled. 

Consistency  of  Feed. — The  liquid-solid  ratio  of  the 
feed  is  best  kept  about  10  :  1.  No  greater  ratio  is  re- 

quired for  effective  concentration,  while  within  limits  a 
smaller  ratio  has  the  advantage  of  permitting  a  heavier 
rate  of  feed  without  causing  a  rush. 

Duration  of  Feed. — The  duration  of  feed,  that  is, 
the  time  taken  to  load  the  frame  is  best  kept  about  4 

minutes  ;  the  flat  frame  should  accordmgly  be  flushed 
at  that  interval,  while  a  round  frame  should  make  a 
revolution  in  about  4J  minutes.  A  shorter  duration 
would  not  give  the  gangue  particles  time  to  travel 
down  the  bed. 

Regularity  of  Feed. — To  the  above  factors  must  be 
added  the  need  for  regularity  in  feed.  Such  regu- 

larity can  only  be  given  by  pyramidal  or  conical 
settlers  with  pointed  bottom  discharge. 

Policy. —  Asaresultof  the  whole seriesof  tests,  modi- 
fications of  two  fundamental  factors  in  policy,  namely, 

the  rate  of  enrichment  and  the  amount  of  re-grinding, 
have  suggested  themselves. 
Rapid  Enrichtncnt. — Employing  the  working  con- 

ditions just  specified,  the  first  frame  concentrate  from 
a  slime  feed  assaying  10  lb.  or  more  would  be  of  such 
increased  value  and  reduced  bulk  that  its  further 
dressing  could  be  justifiably  and  advantageously 
undertaken  in  buddies.  Buddies  possess  in  their  min- 

eral surface  the  best  possible  surface  for  catching  both 
fine  and  granular  tin,  while  at  the  same  time  the  prod- 

ucts are  sized  so  that  the  next  huddling  is  of  sized  as 
well  as  graded  material.  Moreover,  they  are  worked 
in  a  closed  circuit  from  which  only  top  water  flows 
away,  the  solid  products  remaining  in  a  comparatively 
dry  state.  The  loss  of  tin  in  buddle  treatment  is  ac- 

cordingly small.  With  re-ground  material  the  first 
frame  concentrate  from  a  feed  assaying  even  lower 
than  10  lb.  could  go  at  once  to  the  buddies  or  even  to 
the  calciner  since  from  such  material  a  higher  rate  of 
enrichment  is  obtainable.  On  such  lines  the  ratio  of 
enrichment  in  the  primary  slime  treatment  would  be 
generally  6  :  10  in  the  place  of  2  :  4  as  at  present,  and 
the  policy  would  be  that  of  rapid  enrichment  in  the 
place  of  the  present  practice  of  gradual  enrichment. 
It  is  considered  the  tests  indicate  that  by  this  policy 

the  present  recovery  could  be  obtained  with  one-half 
the  present  frame  area,  and  that  the  area  thus  set  free, 
applied  to  the  re-treatment  of  the  tailings,  would  im- 

prove the  slime  recovery  25%  and  the  total  recovery, 
say,  3  5%.  Beyond  this,  if  the  present  frame  area  is 
as  much  as  the  mines  can  reasonably  accommodate,  it 
might  not  be  convenient  for  them  to  go.  On  account 
of  the  diminished  value  of  the  material  any  further  re- 

covery would  require  much  additional  frame  area. 
Such  work,  rightly  or  wrongly,  is  largely  left  to  the 
streamers,  who  from  the  large  bulk  at  their  disposal 

are  repaid  with  a  low  percentage  recovery.  Extend- 
ing the  principle  of  rapid  enrichment  to  their  work- 
ing, the  total  recovery  of  tin  in  Cornwall  would  be  im- 

proved, say,  5%.  With  the  passage  of  time  it  has 
been  the  experience  that  the  tin  in  the  available  rock 
has  become  finer  and  finer,  and  it  seems  more  than 
likely  that  in  the  future  slime  tin  will  bulk  larger  than 
it  does  now.      Any  endeavour  to  improve  slime  re- 
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covery  is  accordingly  doubly  justified. 
COMPLnxK  Fine  Grinding. — Repeatedly  in  the 

tests  the  li  nil- difficulty  experienced  in  catching  the  tin  re- 
sulting from  fine  grinding  was  remarked.  This  fact 

was  particularly  expressed  in  the  treatment  of  re- 
ground  sand  residue  from  South  Crofty.  when,  at  a 
rate  of  feed  equivalent  to  10  tons  per  day  on  a  stan- 

dard round  frame  and  from  material  assaying  as  low 
as  5  lb.,  a  recovery  appproaching  60%  was  obtained  in 
a  concentrate  assaying  1001b.  The  sand  residues  in 
Cornwall  will  generally  assay  about  5  lb  ,  from  which 
by  framing  followed  by  huddling  it  could  be  ex- 

pected to  recover  2  lb.  per  ton  in  the  form  of  market- 
able concentrate.  Such  an  amount  v/ould  leave  a 

profit  with  tin  as  low  as  /150  per  ton.  Assuming  the 
sand  to  amount  to  60%  of  the  whole  pulp,  and  the 
present  recovery  in  Cornwall  to  be  about  201b.  of  tin 
per  ton.  that  recovery  would  be  increased  about  6%. 
On  these  lines  the  whole  of  the  ore  would,  first  or  last, 
receive  a  frame  treatment.  For  the  re-ground  ma- 

terial, shaking  tables  would  not  be  so  eflScient  and  are 
more  expensive. 

The  amount  of  re-grinding  at  present  done  in  Corn- 
wall is.  generally  speaking,  limited  to  the  middling 

products.  It  is  suggested  that  this  re-grinding  should 
be  extended  to  embrace  all  the  sandy  material  and 
grind  it  to  pass  120  mesh. 

The  losses  in  the  past  have  not  been  due  to  exces- 
sive comminution  ;  they  have  rather  been  due  to  the 

natural  state  of  fine  division  of  some  of  the  cassiterite. 

On  the  other  hand,  the  loss  due  to  tin  passing  away 
imprisoned  in  the  sand  has  not  been  fully  appreciated. 
Witness  the  grading  analysis  of  the  Giew  mill  tailing, 
which  showed  that  50%  of  the  tin  was  lost  in  the 
granular  material.  The  fact  that  the  sand  was  equally 
responsible  for  the  tin  lost  has  been  obscured  by  the 
notoriously  low  percentage  recovery  from  the  slime. 
Moreover,  this  sand  as  it  goes  away  invariably  carries 
with  it  granular  slime  tin  which  has  escaped  the 
tables  and  been  discharged  from  the  sand  pits  or 
separators.  This  and  the  bulk  of  the  imprisoned  tin 
would  be  recovered  if  all  the  sands  were  ground  and 
framed  as  slime. 
Where  the  ore  contains  little  or  no  wolfram  or 

arsenic,  it  is  possible  that  complete  fine  grinding 
might,  with  advantage,  take  place  without  previous 
removal  of  the  coarse  tin,  leaving  that,  as  well  as  the 
fine  tin,  to  be  recovered  by  frames.  The  obvious  ad- 

vantages of  such  acourse  would  be  the  greater  simplicity 
and  lower  cost  of  the  plant  ;  a  disadvantage  would  be 
the  finer  condition  of  the  concentrate.  With  respect 
to  recovery,  the  tests  made  in  the  laboratory  indicate 
than  an  improved  recovery  would  be  obtained  from 
such  a  treatment. 

In  addition  to  the  above-mentioned  laboratory  tests, 
complete  fine  grinding  finds  support  in  the  scale  at 
which  re-grinding  is  being  used  in  the  recovery  of  tin 
from  old  tailings  at  the  milling  plant  of  the  Cornwall 
Tailings  Co.  Any  further  tests  would  unavoidably 
have  to  be  done  on  a  large  scale. 

HISTORY   OF  THE  TONGKAH   HARBOUR   DREDGING   ENTERPRISE. 
Readers  of  the  Magazine  will  recollect  the  incidents 

in  connection  with  the  Tongkah  Harbour  Dredging 
Co..  the  Australian  company  formed  in  1906  to  work 
tin  gravels  in  the  Western  Siamese  States.  The  early 
history  of  this  enterprise  has  never  been  fully  written, 
nor  has  that  of  the  Renong.  an  English  company,  the 
other  candidate  for  first  honours  for  tin-dredging  in 
the  East.  In  the  Industrial  Australian  and  Mi)iing 
Standard  for  October  3  and  10,  the  founder  of  the 
Tongkah  Harbour  enterprise.  Captain  E.  T.  Miles,  of 
Melbourne,  puts  on  record  the  history  of  the  early 
days.     We  quote  him  in  full. 

Much  has  been  said  and  written  at  various  times  on 

the  origin  of  tin-dredging  in  Siam  and  Malaya,  most 
of  it  erroneous,  some  with  a  smattering  of  truth.  Men 
who  were  the  greatest  pessimists,  who  did  their  best 
to  block  the  flotation  of  the  pioneer  company,  and 
ridiculed  the  idea  of  successfully  dredging  tin  from 
Tongkah  Harbour,  have  since  publicly  claimed  the 
credit  of  being  the  pioneers  of  tin-dredging  in  Siam 
and  Malaya.  For  record  purposes  I  propose  to  state 
a  few  facts  on  the  origin  of  the  industry. 

On  the  invitation  of  the  late  H.  E.  Phya  Raseda, 
High  Commissioner  of  Western  Siam,  I  went  to  Tong- 

kah in  1905  to  investigate  what  was  then  known  as  the 
Government  Compound,  an  area  of  about  50  acres  in 
the  centre  of  the  township,  on  which  stood  all  the 
Government  buildings,  comprising  the  High  Commis- 

sioner's and  the  Governor's  Offices,  Treasury.  Mines 
Office.  Gaol,  Police  Office,  etc.  This  area  was  prac- 

tically all  that  was  left  unworked  of  the  valley  which 
Chinese  had  been  working  for  lin  for  60  or  70  years. 
Starting  from  the  foot  hills,  they  had  worked  down 
the  valley  to  the  foreshores  of  the  harbour,  and  by 
means  of  a  series  of  cofferdams  for  a  quarter  of  a  mile 
into  the  shallowest  part  of  the  harbour,  leaving  un- 

worked the  Compound.  This  latter  had  been  exten- 
sively bored  by  a  Government  boring  gang,  under 

Boring- Superintendent  McLellan.     I  carefully  checked 

the  bores,  and  satisfied  myself  that  this  area  would 
average  about  21b.  per  cubic  yard,  but,  while  the 
Government  had  fixed  their  compensation  for  removal 
of  buildings  at  about  .f  20, 000,  compensation  to  private 
owners  was  left  for  settlement  between  the  parties,  and 
was  consequently  an  unknown  quantity.  I  pointed 
out  to  the  High  Commissioner  that  this  unknown  quan- 

tity would  be  a  bar  to  the  flotation  of  a  company  in 
Australia  or  elsewhere,  and  advised  him  to  have  the 
value  of  private  improvements  assessed  and  added  to 

the  Government's  compensation,  so  that  the  actual 
cost  could  be  shown  to  promoters.  This  was  done 
some  years  later,  the  outcome  being  that  A.  W.  Palfrey- 
man  courageously  came  to  the  rescue  on  the  last  days 
of  the  option  and  took  a  huge  liability,  resulting  in  the 
flotation  of  the  Tongkah  Compound  Co..  which  has 
been  exceedingly  profitable  to  all  concerned.  But  it 
must  be  remembered  that  at  this  later  period  the  Tong- 

kah Harbour  Co.  had  been  at  work  for  some  consider- 
able time,  and  had  demonstrated  that  ground  of  simi- 

lar character  to  the  Compound  could  be  worked  for 
4d.  per  yard.  Without  that  knowledge  anyone  ask- 

ing the  business  men  of  Australia  to  put  up  ̂ 50.000, 
plus  the  cost  of  a  dredge  and  plant  to  work  50  acres  of 
ground,  would  have  been  regarded  as  a  fit  inmate  of 
a  lunatic  asylum 

At  the  time  of  my  vi-iit  to  Tongkah  about  600  coolies 
were,  by  means  of  a  series  o.f  cofferdams,  working  two 
open  lombongs  at  It-3.st  a  quarter  of  a  mile  out  in  the 
harbour,  beyond  original  high- water  mark  ;  and  while 
at  this  lime  the  financial  difficulties  of  the  Compound 
seemed  insuperable,  i!ie  Harbour  and  its  possibilities 
appealed  to  my  nautical  instincts.  I  feel  sure  that  the 
ordinary  mining  engineer  would  not  have  tackled  the 
Harbour  at  that  time,  for  it  was  more  a  marine  than 
an  engineering  problem.  Chinese  are  very  jealous  of 
any  stranger,  particularly  a  European,  going  into  their 
mines,  but  an  introduction  from  the  High  Commis- 

sioner removed  all  disabilities  as  far  as  I  was  concerned, 
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and  I  had  free  access  to  the  workings,  and  was  conse- 
quently enabled  to  ascertain,  by  personal  observation, 

the  number  of  men  employed,  the  quantity  of  cassiter- 
ite  produced  daily,  and  the  nature  and  extent  of  the  kar- 
ang  (tin-bearing  gravel).  Above  all,  the  mines  being  dry, 
I  had  an  opportunity  of  seeing  what  no  other  Euro- 

pean has  since  seen,  the  character  of  the  overburden 
from  surface  to  kong  (the  bottom  under  karang),  and 
I  was  convinced  that  similar  clay  overburden  in  the 
harbour  would  stand  the  test  of  dredging. 

Whether  Tongkah  Harbour  could  be  successfully 
and  profitably  worked  by  dredging  depended  upon 
whether,  in  opening  a  padeiock,  the  banks  would  stand, 
or  whether,  with  the  ebb  and  flow  of  the  tide,  together 
with  the  ocean  swell,  the  banks  would  fall  in  and  fill 
the  paddock  as  fast  as  the  dredge  could  remove  it. 
Having  satisfied  myself  on  this  point,  the  next  move 
was  to  ascertain  how  far  the  deposit  extended  into  the 
harbour,  and  whether  the  depth  was  within  the  limits 
of  economical  dredging.  I  borrowed  a  boring  set  and 
put  down  sufficient  bores  in  the  harbour  to  satisfy  my- 

self that  the  deposit  extended  at  least  a  mile  into  the 
harbour,  and  that  it  was  of  the  same  value  and  charac- 

ter as  that  seen  in  the  open  mines. 
The  problem  before  me  thus  was  :  Can  the  harbour 

be  worked  to  pay  15  or  20%  interest,  and  return  the 
invested  capital  during  the  life  of  the  mine  with  70% 
concentrate,  worth  only  8d.  per  lb.  ?  Metallic  tin  was 
then  about  £\2b  per  ton.  I  had  estimated  the  cost  of 
working  the  lombongs  by  Chinese  methods  at  Is.  Id, 
per  cubic  yard,  and  concluded  that  as  the  same  ground 
could  be  worked  by  dredge  at  about  4d.  per  yard,  there 
must  be  a  huge  profit.  Holding  this  view,  I  made 
application  to  the  High  Commissioner  for  a  minmg 
concession  for  the  Harbour,  but  was  met  with  a  re- 

fusal, on  the  ground  that  the  working  of  the  mine  so 
far  seaward  was  causing  their  only  channel,  which 
carried  all  the  traffic,  to  silt  up.  and  the  Government 
had  refused  the  Chinese  permission  to  mine  any  further 
seaward  on  that  account.  This  raised  the  "dock  and 
channel"  question,  about  which  so  much  was  said 
and  written  a  few  years  back  by  ill-informed  critics. 
After  full  consideration,  I  undertook,  if  theGovernment 

gave  me  the  sole  right  to  dredge  the  whole  of  the  har- 
bour (about  6  square  miles)  to  dig  a  dock  and  a  chan- 

nel thereto,  20  ft.  deep.  I  made  a  glowing  picture  of 
a  dock,  with  all  the  gunboats,  steamers,  and  tonkongs 
discharging  at  a  wharf,  instead  of  lying  three  miles 
off  and  discharging  into  lighters,  and  impressed  the 
officials  with  the  advantages,  both  in  cost  and  conveni- 

ence. About  this  time  Prince  Dameong.  then  Minis- 
ter for  the  Interior,  came  to  Tongkah,  and  I  discussed 

the  possibilities  %vith  him,  with  the  result  that  he  in- 
structed me  to  prepare  a  draft  concession  for  his  ap- 

proval, and  present  it  at  the  Mines  Department  at 
Bangkok.  The  original  draft  I  have  in  my  possession, 
and  it  is  very  gratifying  to  me  that  it  ran  the  gauntlet 
.of  a  special  commission,  which  included  officials  of 
the  highest  standing  in  the  Siamese  Government,  both 
Siamese  and  European,  and  came  through  without  any 
appreciable  alteration  from  the  original  text. 

It  is  a  matter  of  history  that  some  years  later  the 
Tongkah  Harbour  Co.  compromised  with  the  Siamese 
Government,  and,  in  lieu  of  digging  the  dock  and 
channel,  agreed  to  pay  ̂ 35,000,  spread  over  5  years, 
and  do  some  minor  dredging  in  the  boat  channel.  It 
is  worthy  of  note  that  previous  to  this  compromise  I 
had  offered  the  Tongkah  Harbour  Co.  a  very  large 
sum  for  the  right  to  dig  the  dock  and  channel,  taking 
as  compensation  for  the  work  the  tin  recovered  from 
the  area  during  the  operations. 

After  securing    the   concession,    the   feasibility   of 

dredging  the  harbour  profitably  was  still  doubted.  At 
one  stage  the  friends  with  whom  I  was  associated  in 
the  venture  discussed  the  question  of  abandoning  the 
project,  and  it  was  probably  the  prompt  action  of  a 
leading  Melbourne  investor,  who  has  always  been  fore- 

most in  assisting  the  flotation  of  these  Eastern  ventures, 
that  decided  the  question  and  retained  the  concession 
for  Hobart. 

As  showing  the  difference  between  the  ambitious 
flotation  schemes  of  to-day  and  those  of  1906.  we  es- 

sayed to  float  the  Tongkah  Harbour  Co.,  pay  prelimin- 
ary expenses,  cost  of  flotation  and  registration,  build  a 

dredge,  transport  it  to  Penang,  re-erect  it  there,  tow  it 
to  Tongkah  (180  miles),  purchase  fuel,  provide  dwel- 

lings for  our  men,  dressing  shed,  floating  plant,  spares, 
etc.,  and  pay  salaries  during  the  re-erecting  period, 
with  a  paid-up  capital  of  only  /17,500,  to  orovide 
which  35,000  shares  were  issued  at  10s.  In  these  days 
of  extravagance  this  sum  would  be  considered  ridicu- 

lous, but  the  fact  remains  that  all  the  w  ork  enumerated 
above  was  done  and  paid  for  out  of  ;f  17,500.  It  is 
true,  however,  that  during  theopening-up  period,  and 
before  getting  down  on  tin,  ray  bank  balance  was  re- 

duced to  30  dollars  credit,  while  the  outstanding  lia- 
bilities amounted  to  ;f200,  with  nearly  two-thirds  of 

a  month's  wages  due,  and  still  no  tin.  At  this  stage  a 
Chinese  friend,  resident  in  Tongkah,  who  was  a  com- 

paratively large  shareholder  and  knew  the  financial 
position  of  the  company  fairly  well,  interviewed  me, 

and  the  following  dialogue  ensued:  "You  haven't 
much  money,  Capt.  Miles?"  "I  think  I  have  all  I 
need."  "Well,  I  don't  think  you  have;  and  if  you 
want  10  or  15  thousand  dollars,  send  a  chit  (note)  up 

to  me,  and  I  will  send  it  down."  "  I  have  autbority  to 
do  many  things,  but  I  don't  think  I  have  authority  to 
borrow  money."  "No,  I  don't  mean  the  company  ;  I 
mean  you.  If  you  want  the  money  I  will  send  it  to 

you."  "But  I  might  never  be  able  to  repay  you." 
"  Never  mind  that ;  if  you  can  repay  me  you  will  ;  if 
not,  I  will  forgive  you."  He  left  me  after  getting  a 
promise  that  if  I  needed  the  money  I  would  send  for 
it.  It  was  a  kindly  and  generous  offer  of  assistance 
from  a  friend  who  believed  I  needed  it,  in  marked 
contrast  with  the  usual  offer  of  assistance  when  it  is 

not  needed.  The  assistance,  however,  was  not  re- 
quired, for  two  days  later  we  were  down  on  tin,  and 

at  the  end  of  the  month  had  a  nice  little  parcel  in  the 
store  which  cleared  up  all  outstandings ;  but  it  was  a 
close  shave.  If  we  had  been  compelled  to  make  a  call 
before  getting  down  on  tin,  the  Tongkah  Harbour  Co. 
would,  in  all  probability,  have  gone  into  liquidation, 
and  the  dredging  industry  in  the  East  would  have 
been  set  back  a  quarter  of  a  century. 

No.  1  dredge  was  built  in  Glasgow,  transported  to 
Penang.  and  re-erected  at  the  Prye  Dock  in  1907. 
Prince  Dameong  publicly  started  the  machinery  on 
November  4.  1907.  Then  came  the  problem  of  tow- 

ing the  dredge  to  Tongkah.  No  steamship  company 
would  undertake  the  responsibility,  neither  would  any 
insurance  company  take  the  risk  It  was  the  generally 
expressed  opinion  of  the  Europeans  that  the  dredge 
would  never  reach  Tongkah.  One  could  understand 
the  Chinese  and  native  population,  who  had  never  seen 
or  probably  heard  of  such  a  piece  of  machinery  as  a 
dredge,  being  sceptical,  but  the  insistence  with  which 
the  European  section  of  the  community  opposed  every- 

thing connected  with  the  dredge  and  dredging  is  in- 
credible. It  may  have  been  from  ignorance,  or,  more 

probably,  from  jealousy  of  a  stranger  coming  there  and 
supplanting  them  in  an  industry  which  they  regarded 
as  their  own.  The  only  choice  left  me  was  to  hire  a 
small  steamer,  with  a  native  crew,  capable,    in  fine 
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weather,  of  towing  the  dredge  three  iniles  an  hour. 
The  dredge  went  uninsured,  and  I  had  to  guarantee 
the  owners  of  the  steamer  her  full  value  in  case  of  loss. 
My  son  took  charge  of  the  dredge  and  those  on  board, 
and  I  navigated  the  steamer.  For  the  first  twelve 
hours  we  had  a  rough  time  with  a  nasty  troublesome 
beam  sea  ;  after  that  we  got  inside  of  a  chain  of  islands 
skirting  the  coast,  and  fared  better.  On  the  third 
night,  about  10  p.m.,  we  anchored  in  Tongkah  Har- 

bour, having  had  little  food  or  sleep  for  three  days. 
We  only  got  the  anchor  down  just  in  time,  for  within 
two  hours  a  gale  sprang  up  from  the  westward,  and 
blew  with  hurricane  violence  for  several  days.  Had 
it  caught  us  crossing  the  open  sea,  anything  might 
have  happened  ;  to  run  back  to  the  islands  for  shelter 
would  have  involved  turning  round  broadside  to  wind 
and  sea,  which,  with  her  top  hammer,  would  have  been 
most  dangerous.  However,  the  Miles  luck  prevailed  : 
we  got  there  without  accident,  and  without  insurance. 
Two  days  later  we  were  dredging  Tongkah  Harbour. 

The  early  dredging  difficulties  were  stupendous. 
There  were  many  things  we  needed,  but,  being  short 
of  capital,  had  to  wait  for  them  until  we  could  dig 
them  out  of  the  ground.  Tongkah  at  that  time  had 
no  telegraphic  communication,  and  was  served  by  a 
smalt  steamer  from  Penang  weekly  ;  there  was  no  en- 

gineering shop  of  any  description;  even  a  3  in.  bolt 
had  to  come  from  Penang  ;  the  smallest  casting  took 
10  or  12  days,  and  frequently  longer,  to  reach  Tongkah. 
To  get  fresh  water  for  boilers  we  had  to  tow  a  punt  up 
the  creek  on  fjood  tide,  wait  until  the  stream  was  fresh 
at  low  water,  fill  the  punt  with  buckets,  and  wait  again 
for  the  next  high  water  to  float  the  punt  and  tow  her 
down  on  the  ebb.  Thus  it  took  two  days  to  get  a  punt 
load  of  water  to  the  dredge.  Fuel  wasanother  trouble; 
the  natives  had  been  in  the  habit  of  cutting  wood  a 
certain  size  and  selling  it  at  so  much  per  100  pieces, 
and  it  was  with  the  greatest  difficulty  that  I  could  per- 

suade them  to  cut  wood  suitable  for  the  dredge.  Then 
came  the  transport.  We  had  nothing  but  small  open 
sampans  to  carry  15  to  20  tons  of  firewood  daily  to  the 
dredge,  and  this  work  occupied  the  whole  24  hours. 
On  more  than  one  occasion,  to  prevent  the  dredge 
stopping,  my  sons  and  I  had  to  turn  out  at  night,  load 
up  a  couple  of  sampans,  and  take  them  out  to  the 
dredge  ;  no  other  labour  was  available,  and  it  was  a 
case  of  stopping  the  dredge  or  carting  the  wood. 

The  labour  troubles  were  immense.  The  natives 
were  afraid  of  the  machinery,  afraid  of  working  in  the 
dark,  afraid  of  European  employers,  who  had  the  repu- 

tation of  treating  them  badly,  and  at  first  positively  re- 
fused to  work  on  the  dredge.  By  dint  of  persuasion, 

kindly  treatment,  and  prompt  payment,  we  got  first 
one  and  then  another,  and  finally  a  crew,  who  soon 
found  that  it  was  not  a  bad  job  ;  they  were  well  paid, 
not  ill-used,  and  had  electric  light  at  night  to  work  by. 
Fortunately,  we  had  no  accidents.  If  one  of  them 
had  been  killed  or  seriously  injured  in  the  early  stages, 

the  dredge  would  have  been  doomed  as  "  bad  joss." 
After  a  time  my  trouble  with  the  Asiatic  employees 
ceased,  and  the  source  of  trouble  then  was  the  Euro- 

peans, some  of  whom  would  persist  in  bullying  and 
ill-treating  the  Asiatics,  and  finally  I  was  compelled  to 
insist  upon  the  natives  being  treated  as  human  beings 
and  not  as  brutes.  On  more  than  one  occasion  I  was 

obliged  to  get  rid  of  an  otherwise  good  European  be- 
cause of  his  treatment  of  the  Asiatic.  Under  Asiatic 

custom,  all  the  members  obey  the  head  of  the  family, 
be  he  grandfather,  father,  or  elder  brother,  and  so  with 
the  head  man  of  the  village  or  the  head  man  of  a 
kongsi.  Under  their  custom,  while  it  was  quite  proper 
for   me,    as   towkay    of   the   dredging   company,    to 

chastise  them  if  they  did  wrong,  it  was  improper  for 
any  of  my  subordinates  to  do  so.  They  will  accept 
chastisement  from  the  head  man  without  a  murmur, 
but  resent  it  coming  from  anyone  else. 

One  could  go  on  enumerating  the  difficulties  of  the 
early  pioneers,  which  time  and  circumstance  have 
much  changed.  In  Tongkah  now,  the  manager  has 
quite  an  imposing  residence  in  the  healthiest  locality. 
I  lived  in  a  Chinese-built  house  in  which  there  had 
been  several  cases  of  plague.  They  have  a  first-class 
workshop,  with  the  latest  improved  up-to-date  ma- 

chinery ;  an  excellent  staff,  well  housed  and  well  paid  ; 
club-houses  for  their  amusement,  motor  cars,  motor 
boats,  tug  boats,  and  modern  appliances  for  lifting 
machinery  and  other  heavy  weights  ;  telegraphic  com- 

munication with  the  outer  world  ;  a  bank,  large  cash 
balance,  and  tin  at  a  much  higher  price  than  my 
modest  ;f  125  ;  and  I  have  lived  to  see  my  optimistic 
dream  of  1905,  of  the  future  of  dredging  in  the  East, 
fully  realized. 

But  there  is  cause  for  concern  in  the  high  capitali- 
zation and  ever-increasing  operating  costs  of  present- 

day  companies,  and  if  the  pioneers  had  been  imbued 
with  the  extravagant  ideas  of  some  latter-day  promo- 

ters, there  might  have  been  no  Tongkah  Harbour  Co., 
and  probably  no  tin-dredging  in  the  East  to- day.  But 
dredging  is  there  to  stay  until  all  the  workable  dredg- 

ing ground  is  exhausted.  There  is  little  2  lb.  ground 
left,  and  not  a  great  deal  of  ground  worth  1  lb.  The 
dredging  of  the  future  will  be  chiefly  in  ground  of 
under  a  pound  per  cubic  yard  value,  and  hence  after 
the  war  it  will  be  necessary  to  exercise  economy  in 
every  direction  to  enable  shareholders  to  get  a  fair  re- 

turn for  their  investments. 
But  it  is  so  much  easier  to  increase  than  to  reduce 

expenditure  ;  and  I  fear  the  enormous  earning  power 
of  the  companies  during  the  war  may  have  created 
extravagant  habits  that  will  be  difficult  to  shake  off. 
Take  the  item  of  labour  as  an  illustration.  The  coolie 
of  1905  considered  himself  well  paid  at  60  cents  per 
day  ;  increases  have  been  periodically  made  until  the 
best  of  them  today  get  2  dollars.  A  Chinese  mechan.- 
ic  in  1905  was  paid  150  dollars  ;  the  rivalry  and  com- 

petition between  the  companies  for  mechanics  accus- 
tomed to  dredge  work  is  now  so  keen  that  these  men  are 

offered  inducements  to  go  from  one  company  to  an- 
other, each  time  at  increased  rates,  until  they  now 

get  from  4  to  5  dollars  per  day  ;  and  so  with  Euro- 
peans. It  is  quite  a  common  occurrence  to  find  a  man 

whose  passage  has  been  paid  from  Australia  or 

England  on  a  three  years'  contract,  after  a  few- 
months'  or  a  year's  service,  working  for  another  com- 

pany, which  did  not  provide  his  passage,  at  much 
higher  rate.  In  addition  to  the  increased  wages,  the 
numbers  have  increased  to  such  an  extent  that  there 
are  now  employed  on  and  about  a  dredge  50%  more 
men  than  was  originally  considered  sufficient  to  do  the 
work.  It  will  be  difficult  to  alter  these  working  con- 

ditions, and  the  economical  dredging  of  low-grade 
ground  in  the  future  would  appear  to  lie  m  the  direc- 

tion of  improvements  in  the  machinery  to  enable  more 
ground  to  be  treated  per  month  with  the  same  num- 

ber of  hands.  If  this  can  be  done,  dredging  low- 
grade  ground  may  survive  an  ugly  reverse  in  the  mar- 

ket ;  if  not,  many  thousands  of  tons  of  tin  will  remain 
in  the  ground. 

Salt  Discovery  in  Nova  Scotia. — In  the  Canadian 
Mining  Journal  for  January  8,  L.  Heber  Cole  gives 
some  information  relating  to  a  new  discovery  of  rock 
salt  near  Malagash,  Cumberland  County,  Nova 
Scotia.     This  is  the  first  discovery  of  rock  salt  in  the 
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Maritime  Provinces.  The  only  salt-producing  district 
in  Canada  at  present  is  the  Western  Ontario  district. 
The  Maritime  Provinces  consume  about  50,000  tons 
of  salt  in  the  fishing  industry  each  year,  but  owing  to 
prohibitive  freight  rates  the  Ontario  salt  cannot 
be  used,  so  salt  has  to  be  procured  either 
from  England,  Spain,  or  the  West  Indies.  On  the 
Atlantic  sea-board  of  the  United  States,  as  well  as  in 
Newfoundland,  a  considerable  tonnage  of  salt  is  im- 

ported for  the  curing  of  fish,  etc.,  as  is  the  case  in  the 
Maritime  Provinces,  and  the  new  deposit  should  sup- 

ply these  requirements  as  well  as  the  local  demand. 
In  the  autumn  and  winter  of  1916-17,  a  number  of 

wells  were  drilled  for  water  by  Peter  Murray  on  his 
farm  on  the  Malagash  road,  about  seven  miles  north- 

east of  Malagash  Station.  In  each  case  salt  water 
was  encountered,  at  depth,  varying  from  70  to  90  ft. 
A  sample  of  this  brine  was  forwarded  by  Allan  Mc- 
Kenzie  to  the  author,  at  Mines  Branch,  Ottawa,  who 
found  it  to  be  a  saturated  brine.  In  the  summer  of 
1917,  .A.  R.  Chambers  and  George  McKay,  of  New 
Glasgow,  took  an  interest  in  the  operations,  and  drill- 

ed a  series  of  holes,  including  a  diamond-drill  hole, 
with  the  hope  of  proving  the  presence  of  a  bed  of  rock 
salt,  and,  if  successful,  to  obtain  some  idea  of  its  ex- 

tent. The  results  of  the  drillings  proved  unsatisfac- 
tory, no  cores  being  obtained.  A  prospect  shaft  was 

commenced  in  June,  1918.  In  this  shaft  rock  salt  was 
cut  at  a  depth  of  85  ft.  from  the  surface,  and  when 
visited  by  the  author  on  October  10,  191S,  it  had  pene- 

trated to  a  depth  of  17^  ft.  in  the  salt  formation.  The 
overlying  beds  penetrated  by  the  shaft  are  in  a  nearly 
horizontal  position.  They  consist  of  clays,  soft  shales, 
and  gypsiferous  muds.  The  underlying  saline  beds 

dip  to  the  west  of  south  at  an  angle  of  about  25°,  and 
have  a  strike  of  70 '.  The  saline  beds,  as  encountered 
in  the  shaft,  show,  in  the  upper  12  ft.,  considerable 
impurities  in  the  form  of  mud,  but  whiter  rock  salt  is 
now  being  excavated  at  the  bottom  of  the  shaft.  The 
indications  from  a  drill  hole  located  on  the  site  of  the 
shaft  are  that  the  salt  beds  have  a  thickness,  at  this 

point,  of  nearly  50  ft.  The  saline  beds  are  found  asso- 
ciated with  beds  of  gypsum  mapped  by  Fletcher  as  of 

lower  Carboniferous  age.  These  gypsum  beds  are 
seen  exposed  on  the  shore  to  the  north  of  the  shaft. 
To  the  south  of  the  shaft  there  is  a  small  unmapped 
outcrop  of  what  appears  to  be  New  Glasgow  con- 

glomerate. The  salt  beds  are  on  the  south  slope  of 
an  anticline,  and  little  is  so  far  known  as  to  their 
lateral  extent.  To  the  west,  about  one  mile  from  the 
shaft,  there  is  a  pronounced  fault  shown  in  the  shore 
section,  and  this  may  cut  off  the  western  extension  of 
the  beds.  To  the  east,  about  the  same  distance,  the 
occurrence  of  a  marsh,  caused  by  the  sea  eroding  the 
northerly  lying  and  protectmg  sandstone  barrier,  may 
determine  the  eastern  extension  of  the  deposit.  The 
evidence  at  hand,  however,  indicates  the  presence  of 
a  salt  formation  of  considerable  extent.  On  the  basis 
of  data  obtained  from  the  shaft,  from  surface  indica- 

tions, and  from  the  drill  holes,  it  is  possible  that  the 
saline  formation,  measured  at  right  angles  to  the  dip, 
may  have  a  thickness  of  175  ft.  Although  the  quan- 

tities of  potash  salts  (1%  KCl)  present  in  the  two 
samples  examined  from  this  locality  are  small,  it  does 
not  of  necessity  mean  that  they  are  absent  in  commer- 

cial quantities  in  this  area.  The  drillings  and  pros- 
pecting so  far  carried  out  have  only  in  the  most  super- 

ficial way  indicated  the  presence  of  a  large  bed  at  one 
horizon,  and  the  probability  of  finding  potash  salts, 
interbedded  with  the  sodium  chloride  at  other  hori- 

zons than  the  one  penetrated  by  the  prospect  shaft  and 
drill  holes,  is  quite  within  the  bounds  of  possibility. 

Fluor-Spar  in  South  Africa. — In  the  South  Afri- 
can Journal  of  Industries  for  December,  Dr.  Percy 

A.  Wagner  has  an  article  on  fluor-spar.  This  is  the 
seventh  of  a  series  on  the  non-melallic  minerals  of 
South  Africa,  many  of  which  we  have  quoted.  As  we 
gave  a  good  deal  of  information  relating  to  fluor-spar 
in  our  issue  of  May,  1916,  we  do  not  here  reproduce 
Dr.  Wagner's  general  account  of  the  distribution  and 
uses  of  the  mineral,  and  confine  our  extract  to  the  part 
dealing  with  its  occurrences  in  South  Africa. 

The  most  important  occurrences  of  fluor-spar  hither- 
to discovered  in  South  Africa  are  situated  to  the  south- 

east of  Oltoshoop,  in  the  Zeerust  district  of  the  Trans- 
vaal. Two  deposits  are  actually  being  worked  on  a 

small  scale.  The  former  of  these,  situated  on  the 
farm  Malmani  Oog,  No.  101,  appears  to  be  of  the  na- 

ture of  a  large  pipe  in  the  dolomite  of  the  Transvaal 
system.  It  has  been  opened  up  to  a  depth  of  30  ft., 
and  a  very  large  tonnage  is  said  to  be  available.  The 
spar  is  colourless,  and  has  been  shown  by  chemical 
analysis  to  be  of  great  purity.  Practically  the  whole 
of  the  output  is  handled  by  a  large  firm  of  manufac- 

turing chemists  at  Boksburg,  B.  Owen  Jones,  Ltd., 
who  supply  various  gold  mines  on  the  Wit  watersrand 
and  elsewhere  in  the  Transvaal.  Small  qu  antities  are 
also  used  by  the  South  African  Railways.  The  owner 
of  the  deposit  is  J.  G.  Gubbins.  The  other  deposit  is 
situated  on  the  adjoining  farm  Nauuwpoort  No.  102. 
It  also  yields  fluor  spar  of  great  purity,  which  is  used 
by  the  Union  Steel  Corporation  at  Vereeniging  in  their 
open-hearth  furnaces.  The  owner  of  the  deposit  is 
A.  R.  Foyer. 

Fluor-spar  is  also  found  in  the  Zeerust  district  on 
the  farms  Witkop  No.  228  and  Buffelshoek  No.  284. 
Here  it  occurs  in  association  with  blende,  galena,  py- 
rite,  and  calcite  in  peculiar  pipe  or  chimney-like  de- 

posits in  the  dolomite  series.  In  another  occurrence 
in  this  district,  which  is  being  opened  up  by  a  Johan- 

nesburg syndicate,  fluor-spar  is  said  to  occur  in  com- 
mercial quantities  in  association  with  galena. 

On  the  Waterberg  tinfields  the  mineral  has  a  wide 
distribution  in  the  tin  occurrences  in  the  red  granite. 
It  has  been  recorded  from  the  Zaaiplaats,  Groenfon- 
tein,  Groenvlei,  and  .Xppingadam  mines.  It  is  also 
found  in  the  Rooiberg  and  Leeuwpoort  tin  mines,  and 
according  to  H.  Martin  a  persistent  vein  of  coloured 
fluor-spar,  ranging  in  width  from  18  in.  to  3  ft.,  was 
opened  up  some  years  ago  on  the  farm  Vlakfontein  No. 
2,235,  about  four  miles  north-east  of  the  Leeuwpoort mine. 

On  the  Olifants  River  tinfields  it  is  found  in  fairly 
considerable  quantities  in  the  Stavoren  Mine,  and  it 
also  occurs  in  the  Mutue  Fides  mine.  The  Stavoren 
fluor-spar  varies  greatly  in  colour,  ranging  from  deep 
bluish-violet  to  colourless.  Several  tons  of  pure  lump 

spar,  recovered  as  a  by-product  of  the  tin-mining 
operations,  are  available  at  the  mine.  .Another  inter- 

esting occurrence  of  the  mineral  is  on  the  farm  Hou- 
tenbeck  No.  392,  where  it  is  found  in  pegmatite  in  as- 

sociation with  monazite  and  molybdenite.  The  fluor- 
spar is  of  deep  bluish-violet  colour.  Fluor-spar  of 

dark  violet  colour  is  a  common  accessory  constituent 
of  the  elaeolite  syenites  and  allied  alkali  rocks  of  the 
Bushveld  complex  ;  also  of  the  alkali  felsites  of  the 
Pilandsberg. 

In  Southern  Rhodesia  the  mineral  is  occasionally 
found  in  the  veins  and  dykes  of  pegmatite  intersecting 
the  rocks  of  the  basement  complex.  In  the  Protecto- 

rate of  South-West  Africa  fluor-spar  has  been  recorded 
from  the  neighbourhood  of  the  farm  Stinkdoorn,  in 
the  Great  Kharas  Mountains. 
The  South   African   requirements    of    fluor-spar. 
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amounting  to  about  eight  tons  per  month,  have  for 
some  time  past  been  derived  exclusively  from  the  de- 

posits in  the  Zeerust  district.  The  principal  consu- 
mers are  the  Witwatersrand  gold  mines  and  the  Union 

Steel  Works  at  Vereeniging.  The  selling  price  of  the 
spar  appears  to  range  from  /4  per  ton  for  lump  to 
£i>.  10s  per  ton  for  the  ground  product.  The  demand 
for  the  mineral  will  increase  pari  passu  with  the  ex- 

pansion of  the  South  African  iron  and  steel  industry, 
as  the  composition  of  the  principal  local  iron  ores  is 
such  as  to  render  the  adoption  of  the  basic  open- 
hearth  process  of  steel  manufacture  imperative.  In 
view  of  the  fact  that  South  African  coke  is,  generally 
speaking,  very  high  in  sulphur,  fluor-spar  might  also 
with  advantage  be  used  by  local  iron  founders.  An- 

other purpose  to  which  it  will  doubtless  eventually  be 
put  is  for  glazing  pottery  and  lavatory  ware.  In  re- 

gard to  the  possibility  of  establishing  an  export  trade 
in  the  mineral,  the  data  at  disposal,  unfortunately,  are 
insufficient  to  warrant  a  definite  expression  of  opinion. 
Prospects  certainly  do  not  appear  very  hopeful.  As- 

suming, however,  that  the  deposits  near  Ottoshoop 
are  as  extensive  as  they  are  represented  to  be,  and  that 
the  fluor-spar  could  be  delivered  on  rail  at,  say,  8s.  6d. 
per  ton,  it  might  be  possible,  when  sea  freights  are 
once  more  normal,  to  establish  an  export  trade  with 
the  United  States,  as  the  spar  is  of  great  purity  and 
would  doubtless  command  a  high  price.  The  matter 
could  be  settled  definitely  by  sending  a  trial  consign- 

ment to  New  York. 

The  History  of  Spitsbergen. — The  Geographical 
Journal  for  February  contains  a  report  of  the  lecture 
delivered  in  December  by  Sir  Martin  Conway  before 
the  Royal  Geographical  Society  on  the  political  status 
of  Spitsbergen.  The  mineral  wealth  of  this  remote 
group  of  Arctic  islands  makes  everything  published  re- 

lating to  them  of  interest  at  present.  Sir  Martin  Con- 

way published  a  book  on  the  "  History  of  Spitsbergen  " in  1906,  and  fuller  information  and  references  can  be 
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obtained  therefrom.  Another  book  called  "  Spitsber- 
gen in  Diplomatic  History  "  was  written  in  Norwegian 

by  Arnold  Raestad,  and  it  was  translated  into  French 
by  Charles  Rabot  in  1912. 

On  June  17,  1596,  a  Dutch  ship,  of  which  Jacob 
Heemskerke  Hendricks  was  captain  and  William  Bar- 

ents chief  pilot,  came  in  sight  of  Spitsbergen  for  the 
first  time  on  record.  The  expedition  had  been  sent 
forth  to  discover  the  North-East  Passage.  It  had  con- 

sisted of  two  ships,  but  they  had  separated.  The  ship 
with  Barents  on  board  had  sailed  northward  till  it  met 
the  edge  of  the  ice  pack  at  a  point  about  due  north  of 
the  north-west  corner  of  Spitsbergen.  They  sailed 
eastward  along  it  some  44  miles  and  then,  the  fog 
lifting,  they  beheld  the  north  coast  of  the  island  wide 

spread  before  them,  stretching  from  Hakluyt's  Head- 
land to  about  the  mouth  of  Liefde  Bay,  they  being 

then  in  lat.  80°  10'.  Next  day  they  sailed  back  west- 
ward along  the  coast,  their  effort  being  not  to  land  on 

it  but  to  get  away  from  it.  The  ice,  however,  drove 
them  back,  and  late  on  June  21  they  came  to  anchor 
at  the  mouth  of  the  fine  harbour  afterward  named 
Fairhaven,  between  the  small  islands  Cloven  Cliff  and 
Vogelsang,  On  the  24th  they  sailed  southward  down 
the  west  coast,  and  noting  the  many  pointed  hills  in 
sight  they  named  the  land  Spitsbergen.  On  the  25th 
they  landed  in  Magdalena  Bay,  and  according  to 
affidavits  made  at  a  later  date  they  appear  to  have 
taken  formal  possession  of  the  land  for  Holland,  and 
to  have  deposited  among  some  rocks  a  record  of  their 
visit  enclosed  in  a  box.  No  attempt  was  made  by  the 
Dutch  to  utilize  this  discovery  in  any  way,  but  the  fact 
of  it  was  well  known.  In  1607,  Henry  Hudson  in  the 

"Hopewell,"  belonging  to  an  English  company  called 
the  Muscovy  Company,  after  spending  some  time  on 
the  coast  of  Greenland,  sailed  for  Spitsbergen  and 
made  a  landing  somewhere  near  the  mouth  of  Ice 
Sound.  This  company  used  to  send  forth  yearly  an 
expedition  to  Bear  Island  halfway  between  Norway 

and  Spitsbergen  to  kill  walruses,  seals,  and 
bears.  Their  expedition  of  1610,  under 
Jonas  Poole,  was  ordered  to  goon  to  Spits- 

bergen and  see  what  could  be  done  there 
Poole  discovered  "sea-coales  which  burnt 
very  well,"  doubtless  the  outcrop  near  the 
south  shore  of  King's  Bay  which  has  be- 

come famous  in  recent  times.  He  return- 
ed to  England  and  gave  so  favourable  a 

report  to  his  employers  that  they  decided 
to  despatch  a  larger  expedition  to  Spits- 

bergen next  year.  In  1611  Poole  and  Edge 
were  sent  forth  by  the  Muscovy  Company 
with  six  Biscay  whalers  and  the  necessary 
equipment  for  the  whale-fishery,  but  the 
expedition  was  a  failure  and  ended  in  ship- 

wreck. In  1612.  sailing  under  charter  from 
the  Privy  Council,  they  had  better  luck,  for 
they  killed  seventeen  whales  and  returned 
safely  home.  They  did  not,  however,  have 
the  country  to  themselves,  for  the  Dutch 
sent  up  a  rival  ship,  and  one  came  from 
Biscay  and  returned  home  with  a  full  cargo. 
In  1613  there  was  great  rivalry  in  the 
Spitsbergen  whale  fishery.  Beside  the  Mus- 

covy Company's  seven  ships  there  were  in- 
terlopers from  Biscay,  Holland,  and  Eng- 

land. Among  the  latter  came  Thomas 
Marmaduke,  of  Hull.  He  landed  at 
Fairhaven  and  carried  off  a  post  with 
the  arms  of  Holland  which  Barents  had 
set  up.  For  many  years  the  claims  of 
the    English    and    Dutch    to    Spitsbergen 
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caused  rivalry.  The  Danes  also  put  in  a  claim  to 
ownership,  believing  Spitsbergen  to  be,  as  Barents  had 
supposed,  a  part  of  Greenland,  which  certainly  be- 

longed to  Norway  and  so  to  the  King  of  Denmark. 
Moreover,  the  King  of  Denmark,  as  King  also  of  Nor- 

way, by  old  tradition  claimed  to  be  lord  of  all  the 
Arctic  Ocean.  This  claim  appears  to  have  been  gener- 
allyaccepted.  TheKingof  Denmark  thereforeclaimed 
the  right  to  all  fisheries  in  the  northern  seas.  Holland 
and  England  had  rights  of  fishery  there,  but  only  as 
the  result  of  treaties  with  Denmark-Norway,  which 
however  the  Danes  claimed  required  renewal  every 
seven  years.  Lengthy  discussions  on  this  fishery  ques- 

tion were  held  between  the  Danes  and  English  down 

to  the  end  of  Elizabeth's  reign,  and  between  Danes 
and  Dutch  over  a  series  of  years  ;  the  result  being  that 
Norway  abandoned  an  attempt  to  enforce  its  rights  be- 

yond a  seven-mile  limit  from  the  coast,  and  this  was 
afterwards  reduced  to  four  miles.  As  late  as  1643  and 
1651  Denmark  asserted  its  right  to  prevent  fishing  in 
the  territorial  waters  of  Spitsbergen,  but  the  assertion 
then  was  an  empty  protest. 

For  the  last  two  centuries  claims  to  ownership  have 
lain  dormant  until  recent  mineral  developments  called 
attention  once  more  to  the  islands.  It  is  a  fact  that 
the  only  country  which  at  any  time  for  a  long  series  of 
years  consistently  claimed  and  actually  occupied  any 
considerable  part  of  Spitsbergen  was  Great  Britain. 
All  the  part  of  the  main  island  south  of  the  Seven 
Glaciers  was  recognized  as  belonging  to  England 
throughout  the  seventeenth  century,  and  that  is  the 
area  that  includes  the  whole  of  the  coal  and  mineral 

district  now  attracting  attention.  The  north-west 
corner  of  the  island  belonged  unquestionably  to  the 
Dutch.  With  so  many  recent  claims  put  forward  by 
Russia  and  Germany,  this  history  by  Sir  Martin  Con- 

way is  of  timely  interest 
An  Alluvial  Gold  Mine  in  Korea. — An  article  in  the 

Far  Eastern  Review  (Shanghai)  for  December  con- 
tains an  article  written  by  an  unnamed  American  engi- 

neer describing  an  alluvial  gold  mine  near  Pyeng  Yang, 
Korea,  operated  by  local  people. 

In  Korea  water  is  proverbially  the  enemyof  the  placer 
miner,  as  it  often  is  in  the  Malay  Peninsula  workings. 
In  the  flat  valleys  the  native  miners  are  often  baulked 
by  the  difficulty  of  pumping  the  water  from  the  work- 

ings. They  have  a  native  pump  made  of  a  shallow 
wooden  box  with  four  ropes  attached,  and  operated  by 
two  men  at  the  sides.  With  a  rapid  swinging  motion 
they  snatch  a  boxful  of  water  from  a  sump  below  and 
toss  it  into  a  catch-basin  above.  In  former  times,  and 
occasionally  even  now,  large  pits  were  unwatered  by 
this  means,  the  pumps  working  in  steps,  one  above 
the  other,  to  raise  the  water  the  necessary  height,  and 
often  with  several  sets  of  men  on  each  step  working 
abreast.  During  the  last  few  years,  however,  centri- 

fugal pumps  driven  by  steam  or  oil  engines  have  been 
employed  to  fight  the  water,  and  several  large  mines 
have  been  thus  opened  up.  One  of  the  largest  of 
these  is  the  mine  described  by  the  author.  About 
four  hundred  men  are  employed  and  the  ownership 
and  management  are  entirely  native.  The  pumping 
plant  is  at  the  lower  end  of  the  mine,  connected  with 
all  the  workings  by  a  canal.  This  drains  the  property 
and  relieves  the  miners  of  further  trouble  on  this  ac- 

count, except  that  when  nearly  down  to  bed-rock  a 
few  native  pumps  are  used  in  each  pit  to  raise  the  water 
from  the  bottom  up  to  the  level  of  the  drainage  canal. 
Apart  from  the  pumping  plant  with  its  small  steam 
engine  and  centrifugal  pump,  all  the  methods  and 
equipment  are  strictly  native.  This,  of  course,  means 
the  entire  absence  of  machinery  and  the  minimum  even 

of  iron  implements,  combined  with  the  maximum  of 
human  labour  The  mining  system  is  simple.  Pits 
about  one  hundred  feet  square  are  taken  out.  The 
top  twenty  feet  of  dirt  is  stripped  off  and  thrown  on 
the  waste  heap,  after  which  the  pay,  the  last  few  feet 
above  bed-rock,  is  dug  up,  carried  to  a  sluice  where  it 
is  washed  with  running  water,  and  the  residual  ma- 

terial from  there  panned  by  hand.  The  pits  are  start- 
ed in  succession,  several  being  in  process  of  excavation 

at  the  same  time.  This  gives  the  operators  a  steady 
revenue,  for  in  one  pit  or  the  other  pay  is  always  be- 

ing excavated.  It  has  also  the  incidental  advantage 
for  the  visitor  that  all  steps  of  the  operation  can  be 
seen  working  at  once. 

To  a  foreigner  an  amazing  feature  is  the  entire  ab- 
sence of  shovels,  except  the  giant  shovel,  a  remarkable 

tool  used  in  digging  ditches,  operated  by  five  men,  one 
holding  the  handle  and  the  other  four  pulling  on  ropes 
attached  to  the  blade.  In  the  regular  work  a  small 
native  pick  and  a  shallow  basket  holding  a  good  shovel- 

ful comprise  the  miner's  equipment.  With  these  he 
attacks  the  pile  of  dirt  at  the  face,  breaking  the  lumps 
with  the  pick  and  scraping  the  dirt  into  the  basket. 
The  contents  of  this  he  keeps  dumping  into  a  larger 
back  carrying  basket  on  the  back  of  a  man  nearby. 
The  basket  coolie  corresponds  to  the  mine  car  in 
America,  and  although  his  individual  capacity  is  small, 
the  deficiency  is  made  up  in  numbers.  Along  all  the 
working  faces  are  long  lines  of  them,  backed  up  wait- 

ing for  the  gangs  of  miners  to  fill  their  baskets,  and 
continuous  streams  keep  arriving  empty  and  hurrying 
away  wilh  loads.      , 

The  sluice,  beside  which  the  coolies  dump  their 
baskets  of  pay-dirt,  is  a  channel  a  few  feet  wide  and 
fifty  feet  long  cut  in  the  ground,  the  bottom  lined  with 
flat  stones  and  the  sides  with  boards.  Water  from  the 

pumping  plant  is  used  to  furnish  a  sluice  head.  As 
the  gold  is  fine  and  associated  with  large  amounts  of 
black  sand  and  clay,  the  washing  is  a  difficult  matter. 
The  sluice  is  always  the  centre  of  a  crowd  of  men, 
some  with  paddles  breaking  up  the  lumps  and  stirring 
the  material  as  the  water  carries  it  along,  others  with 
coarsely  woven  wicker  scoops  removing  the  stones  and 
large  pebbles,  and  still  others  feeding  the  pay-dirt  in 
at  the  top  and  scraping  away  the  tailing.  A  clean-up 
is  made  once  a  day,  the  stones  in  the  bottom  of  the 
sluice  being  taken  up,  and  the  gold  and  black  sand 
that  has  lodged  between  them  removed  for  a  final  pan- 

ning in  large  wooden  bowls. 
At  first  sight  a  mine  of  this  kind,  swarming  with 

men,  appears  a  hopelessly  crude  and  wasteful  affair, 
but  a  little  study  reveals  a  good  deal  to  admire  in  their 

methods.  'Very  few  of  the  hundreds  of  coolies  need 
have  any  pangs  of  conscience  when  they  draw  their 
pay.  They  are  given  very  little  chance  to  shirk.  The 
miners,  pumpmen,  and  a  few  others  are  paid  by  the 
day  at  the  rate  of  from  20  to  25  cents  gold  for  ten  hours. 
To  see  that  they  earn  this,  overseers  are  stationed  at 
the  sides  of  the  pits  and  at  other  strategic  points.  It 
is  no  use  for  the  miner  to  wait  for  these  bosses  to  turn 
their  backs  so  he  can  take  a  few  minutes  off,  because 
their  backs  are  comfortably  resting  in  easy  chairs. 
With  an  awning  overhead  they  sit  in  most  un-American 
fashion  with  nothing  to  distract  their  attention  from 
the  work  below.  The  coolies  who  carry  the  dirt  can- 

not be  supervised  quite  as  closely,  but  they  are  paid  in 
a  different  way.  On  each  trip  every  man  as  he  comes 
out  of  the  pit  receives  a  brass  check.  These  are  cashed 
in  at  the  end  of  the  day.  A  very  industrious  coolie, 
under  this  system,  can  make  as  much  as  35  cents  a  day, 
while  if  he  is  lazy  he  can  idle  away  as  much  as  he 
wants,  at  his  own  expense.     Some  parts  of  the  work. 
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such  as  building  dykes,  digging  ditches,  e(c.,  are  done 
on  contract,  each  contractor  hiring  a  few  coohes  whom 
he  has  to  keep  very  busy  if  he  wants  anything  left  over 
for  himself.  Still  another  system  of  payment,  and  a 
very  curious  one.  is  used  for  a  class  of  men  known  as 

"  beggars."  They  wait  around  the  mine  and  help  when 
a  few  extra  men  are  needed  for  some  particularly  heavy 
piece  of  work.  In  payment  they  are  presented  occa- 

sionally with  a  lump  of  the  paystreak,  the  value  of 
which  is  more  or  less  according  to  whether  their  luck 
is  with  them  or  not.  The  washing  of  this  gives  them 
something  to  do  while  the  work  is  slack,  while  the  ap- 

peal to  their  gambling  instinct  induces  them  to  work 
lor  less  than  they  would  otherwise  demand. 

All  the  men  in  the  mine  rest  half-anhour  in  the  mid- 
dle of  the  morning  and  another  half  hour  in  the  after- 

noon, an  arrangement  that  seems  strangely  like  some 
of  the  methods  the  modern  study  of  efficiency  has  in- 

troduced into  American  plants.  It  is  admitted  that  a 
Korean  can  get  more  out  of  his  countrymen  than  any 
foreigner  can,  perhaps  because  they  have  in  the  past 
been  giving  some  of  the  attention  to  this  problem  that 
the  foreigner  has  to  the  development  of  machinery. 
If  we  wonder  how-  a  mine  run  on  such  crude  methods 
can  be  made  to  pay,  probably  the  Korean  manager 
would  wonder  still  more  how  one  of  our  mines,  full  of 

expensive  machinery,  can  meet  the  interest  and  depre- 
ciation charges  and  the  expense  of  repairs  and  have 

anything  left  over.  At  any  rate  this  mme  is  being  run 
at  a  profit.  Some  large  native  enterprises  have  been 
failures,  but  this  was  usually  due  more  to  the  fact  that 
the  power  pump  could  not  handle  enough  water  than 
to  any  shortcomings  on  their  part  as  miners. 

SHORT   NOTICES 

Gas  Detectors. — In  the  Colliery  Guardian  for 

February  Hand  21, T.  ].  Thomas  describes  a  miner's 
electric  lamp  which  will  detect  J%  of  methane  in  the 
air,  and  will  become  automatically  extinguished  when 
the  proportion  of  methane  becomes  dangerous.  In 
addition,  the  lamp  has  the  notable  property  that  in  the 
event  of  the  bulb  being  broken,  the  lamp  is  extinguish- 

ed with  certainty  before  any  methane  can  approach 
the  filament. 

Diamond-Drilling. — In  the  Engineering  and  Min- 
ing Journal  for  February  15,  R.  H.  Poston  de- 

scribes the  method  of  cementing  diamond-drill  holes 
employed  in  the  lead  district  of  south-east  Missouri. 

Draper's  Coal  Washer. — The  Engineer  for  Feb- 
ruary 21  gives  an  illustrated  article  of  Draper's  coal 

washer,  a  paper  on  which  was  recently  read  before  the 
South  Wales  Institute  of  Engineers. 

Mine  Cars. — The  Engineering  and  Mining  Jour- 
nal for  February  1  publishes  a  paper  by  Professor 

R.  M    Raymond  on  the  standardization  of  mine  cars 
Circular  v.  Rectangular  Shafts. — At  the  January 

meeting  of  the  South  African  Institution  of  Engineers 
the  question  of  the  relative  advantages  of  circular  and 
rectangular  shafts  was  debated.  H.  Stuart  Martin, 
W.  L.  White,  and  C.  E.  Knecht  read  papers  on  the 
subject. 

Concentrating  Plant. — The  December  number  of 
the  Queensland  Coverniiient  Mining  Journal  con- 

tains a  description  of  anew  concentrator  erected  at  the 
Cannindah  copper  mme,  at  Many  Peaks. 

Ball-Mills. — The  February  Bulletin  of  the  American 
Institute  of  Mining  Engineers  contains  a  paper  by  E. 
W.  Davis  recounting  experiments  on  ball-mills  in 
connection  with  the  problem  of  concentrating  silicious 
magnetite  ores. 

Copper,   Lead,  and   Zinc. — In   the  annual   review 

number  of  the  Engineering  and  Mining  Journal, 
January  11,  A.  L.  Walker  writes  on  progress  in  the 
metallurgy  of  copper,  H.  O.  Hofman  on  lead,  andW. 
R,  Ingalls  on  zinc. 

Puddling. — On  February  8,  Cecil  H.  Desch,  pro- 
fessor of  metallurgy  in  the  Royal  Technical  College, 

Glasgow,  read  a  paper  before  the  Staffordshire  Iron 
and  Steel  Institute  on  the  history  of  the  puddling 

process. Recovering  Blast-Furnace  Dust. — The  Iron  and 
Coal  Trades  Review  for  February  14  gives  some  par- 

ticulars of  the  application  of  the  Dorr  thickener  to  the 
recovery  of  solids  from  the  water  used  in  scrubbino 
blast-furnace  gas. 
Aluminium. — The  Journal  of  the  Franklin  Insti- 

tute for  January  contains  a  lengthy  paper  on  the  metal- 
lography of  aluminium  by  Robert  J.  Anderson.  It 

contains  a  \"ery  full  bibliography. 
Quicksilver. — Chemical  and  Metallurgical  Engi- 

neering for  January  15  contains  a  translation  of  an 
article  by  R.  Sterner-Rainer  on  minor  occurrences  of 
quicksilver  ores  in  Europe. 

Electrostatic  Precipitation. —  In  Chemical  and 
Metallurgical  Engineering  for  January  15,  E.  E. 
Thum  reviews  the  present  application  of  the  Cottrell 
electrostatic  method  of  settling  dust  and  fume  and 
many  recent  improvements  in  detail. 

Electric  Smelting. — Dr.  Alfred  Stansfield  has  is- 
sued his  report  on  electric  smelting  of  British  Colum- 

bia iron  ores  made  for  the  Provincial  Government. 
An  abstract  of  the  report  is  given  in  the  Canadian 
Mining  Journal  for  January  29. 

Zinc  Metallurgy. — In  the  Engineering  and  Min- 
ing Journal  tor  February  1,  W.  R.  Ingalls  gives  an 

outline  of  zinc-smelting  capacity  in  countries  other 
than  the  United  States. 

Copper  Metallurgy. — In  the  February  Bulletin  of 
the  American  Institute  of  Mining  Engineers,  S.  Skow- 
ronski  and  K.  W.  McComas  write  on  the  volatiliza- 

tion of  cuprous  chloride  on  melting  copper  containing 
chlorine. 

Copper  Leaching. —  In  the  February  Bulletin  of 
the  American  Institute  of  Mining  Engineers,  H.  A. 
Tobelmann  and  J.  A.  Potter  give  the  results  of  the 

first  year's  working  of  the  leaching  plant  of  the  New 
Cornelia  Copper  Company,  Ajo,  Arizona. 

Spitsbergen. — The  Mining  and  Scientific  Press 
for  January  4  contains  a  communication  relating  to  the 
activities  of  the  American  company,  the  Arctic  Coal 
Co.,  in  Spitsbergen. 

Cloncurry  Copper. — In  Chemical  Engineering 
and  Mining  Review  for  November  and  December, 
S.  Harris,  manager  of  the  Mount  Cuthbert  mines, 
discusses  theresources  of  the  Cloncurry  copper  district, 
from  the  point  of  view  of  the  development  of  ores  of 
lower  grade. 

Wolfram  and  Molybdenite. —  The  Queensland 
Government  Mining  Journal  for  October  contains  an 
article  by  Dr.  H.  I.  Jensen  describing  wolfram  and 
molybdenite  occurrences  in  the  Stanthorpe-Ballandean 
district. 

Arsenic. — The  Queensland  Government  Mining 
Journal  for  October  and  November  contains  an  article 
by  Dr.  H.  I.  Jensen  on  arsenic  and  its  occurrences  in 
South  Queensland. 
Bawdwin  Mines. — In  the  Engineering  and  Mining 

Journal  for  February  8,  A.  B.  Parsons  describes  the 
mines  and  plant  of  the  Burma  Corporation. 

Potash. — In  Chemical  and  Metallurgical  Engi- 
neerittg  for  January  15,  H.  P.  Bassett  discusses 
methods  of  separating  potash  salts  from  mixed  liquors 
such  as  those  obtained  from  natural  deposits  of  salts. 
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RECENT    PATENTS  PUBLISHED. 

6,344  of  1917(122,204),  Bore-hole  Surveying.— 
Dr.  Henry  Briggs,  Heriot-Watt  College,  Edinburgh. 
The  invention  consists  of  a  clinometer  or  transmitting 
apparatus  which  is  supported  in  the  bore-hole,  and  an 
indicating  apparatus  which  is  situated  at  any  conveni- 

ent place  usually  near  the  mouth  of  the  hole.  The 
transmitter  and  indicator  or  receiver  are  linked  by  a 
multistrand  electric  cable.  The  apparatus  is  in  con- 

nection with  any  suitable  electric  supply,  either  direct 
or  alternating  current.  Alternating  current  is,  how- 

ever, preferable,  and  the  supply  may  conveniently  be 
drawn  from  an  induction  coll  worked  by  one  or  more 
cells.  Fig.  1  is  a  vertical  section  of  the  transmitting 
apparatus  in  the  position  it  would  occupy  in  a  strictly 
vertical  hole.  This  apparatus  consists  of  a  plummet 
p,  suspended  from  a  wire  a.  The  bottom  of  the  plum- 

met is  provided  with  a  projecting  point  n,  which  dips 
into  a  high-resistance  liquid  in  the  dish  c.     The  dish 

FIC.4. 

:iGGS"s  Bore-Hole  Surveying  Isstrvment 

is  made  of  a  suitable  non-conducting  material,  such  as 
vulcanite,  and  is  filled  to  the  level  of  the  line  I  with 
the  liquid.  A  solution  of  sodium  sulphate  forms  a 
suitable  high-resistanceliquid.  The  point  of  the  plum- 

met, which  hangs  quite  freely,  takes  up  a  position  in 
the  dish  according  to  the  deflection  of  the  bore-hole 
from  the  vertical.  The  design  illustrated  in  Fig.  1  is 
of  an  instrument  of  great  accuracy  and  small  angular 
range.  By  shortening  the  wire  a,  a  larger  range  can 
be  obtained  at  the  expense  of  reduced  precision. 
Placed  against  the  sides  of  the  dish  c,  and  dipping  into 
the  liquid,  are  four  electrodes  of  metallic  foil.  In  Fig. 
3,  which  is  a  plan  of  the  dish  c,  these  electrodes  are 
indicated  by  the  letters  N,  S,  E,  and  W.  The  elec- 

trodes are  respectively  connected,  through  the  medium 
of  plug-and-socket  joints  (s*  and  s^.  Fig.  1)  and  the 
wires  W",  W^  W',  and  W^  to  the  terminals  f^,  t-. 
^^  and  t*.  These  terminals  are  supported  upon  the 
insulating  disc  d.  Fig.  2  is  a  plan  of  the  disc  d.  and 
shows  the  position  of  the  terminals  named  and  also 
that  of  a  fifth  terminal  f",  which  is  connected  to  the 
plumb  wire  a.  A  five-strand  cable,  passing  through 
the  gland  r,  is  connected  to  the  said  five  terminals. 
The  instrument  is  lowered  in  the  hole  by  means  of  a 
column  of  rods,  and,  if  the  direction  or  bearing  of  the 
deviation  is  to  be  ascertained  as  well  as  the  amount, 
the  instrument  is  adjusted  by  aid  of  the  rods,  so  that 
the  electrode  n  is  to  the  north  side  of  the  dish  ;  the 
electrodes  N,  S.  E,  and  W  will  then  be  respectively 
directed  towards  the  north,  south,  east,  and  west  points 
of  the  compass.  At  the  receiving  station  there  is  a 
second  dish  c^  (Fig.  4)  containing  some  of  the  same 
electrolyte  as  c  contains  and  similarly  fitted  with  four 
electrodes  N^,  S^,  E^,  and  W^  (Fig.  4).  The  lower 
part  of  the  figure  represents  the  transmitter  and  the 
upper  part  the  receiver.  The  connections  are,  in 
effect,  those  of  the  Wheatstone  bridge  applied  twice, 
the  liquid  at  the  receiving  station  serving  the  function 
of  the  stretched  wire  of  the  simplest  type  of  Wheat- 
stone  bridge.  Telephone  receivers  T'  and  T-  take  the 
place  of  the  galvanometers  of  Wheatstone,  the  alter- 

nating supply  being  introduced  by  the  lead  g.  Ordi- 
nary galvanometers  are  used  when  the  supply  is  direct 

current.  \  metal  needle  »^,  connected  by  a  flexible 
wire  to  one  of  the  leads  q,  is  made  to  dip  into  the 
liquid  in  c^,  and  is  moved  by  hand  until  a  minimum 
of  sound  is  heard  in  both  telephone  receivers.  The 

needle  n^  then  occupies  a  position  in  the  dish  c^,  e.\- 
actly  corresponding  to  the  position  of  the  plummet 
point  It,  in  the  dish  c.  Thus  the  amount  and  direc- 

tion of  the  deflection  of  the  bore-hole  is  indicated.  The 
readings  may  conveniently  betaken  upon  a  graduated 
circle  engraved  upon,  or  attached  to,  the  bottom  of  the 
dishc^.  In  this  manner  readings  may  be  rapidly  taken 
of  the  course  of  the  bore-hole  at  any  number  of  points 
along  its  length  without  having  to  withdraw  the 
transmitting  clinometer  from  the  hole  between  the 
readings. 

17,413  of  1917  (112,929).  Standard  Oil  Co., 
M.  Barnett,  and  L.  Borgess,  New  York.  Electric 
manufacture  of  aluminium  carbide  from  alumina  and 

carbon,  more  particularly  petroleum  residue  contain- 
ing alumina  and  carbon 

1,149  of  1918  (122.048).  T.  Twvnam,  Middles 
brough .  Extracting  potash  from  blast-  furnace  slag ,  by 
mixing  with  the  latter  when  still  molten  a  certain 
amount  of  common  salt  which  has  the  effect  of  releas- 

ing potash  salts  as  fume. 
1,337  of  1918(122,474).  British  Oxygen  Co., 

Ld.,  S.  W.  Bray,  and  I.  H.  Balfour,  London. 
Method  of  treating  spathic  iron  ore  in  order  to  make 
it  porous  and  present  a  greater  amount  of  surface  so 
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that  it  shall  be  more  efificient  in  the  manufacture  of 

hydrogen  by  the  water-gas-steam-iron  process. 
1,390  and  1,391  of  1918(122.051  and  122,264). 

J.  B.  Ekelv  and  \V.  B.  Stoddard,  Boulder,  Color- 
ado. Method  of  producing  sodium  tungstate  from 

wolfram  ores  by  fusing  with  carbonate  of  soda  and 
common  salt,  adding  silica  and  a  chlorate  if  necessary, 
and  a  method  of  purifying  the  solution  obtained  ;  the 
patent  also  covers  similar  treatment  of  molybdenum, 
vanadium,  and  uranium  ores. 

1,603  of  1918  (122,688).  J.  Armstrong,  Lon- 
don. A  zinc  distilling  furnace,  arranged  vertically, 

acting  continuously,  without  allowing  access  of  air. 
2,078  of  1918(113,278).  Norske  Aktiesels- 

KAB  FOR  Elektrokemisk  Industri,  Christiania, 
Norway.  Extracting  alumina  from  labradorite-anor- 
thite  rocks,  by  attack  with  chlorine,  hydrochloric  acid, 
or  nitrogen  oxides  ;  these  rocks,  if  containing  iron  com- 

pounds, contain  such  as  are  not  readily  attacked. 
2,083  and  12,160  of  1918  (122,709).  C.  M, 

Conder,  London.  Machine  for  excavating  super- 
phosphates from  the  plant  after  their  formation. 

2,247  of  1918  (122,712).  O.  F.  S.  Carlson, 
Ljungaverk,  Sweden.  In  furnaces  for  roasting  or  dry- 

ing consisting  of  a  number  of  shelves  or  floors,  im- 
proved method  of  stirring,  having  for  its  object  the 

more  regular  advance  of  the  material. 
3,057  of  1918  (122,523).  A.  R.  Lindblad, 

Stockholm.  Improved  electric  furnace  for  producing 
metallic  nitrides. 

3,624  of  1 9 1 8  ( 1 1 5,020).  Titan  Co.,  Christiania, 
Norway.  Separating  titanium  from  iron  by  treating 
the  titaniferous  iron  ore  in  an  atmosphere  of  nitrogen, 
forming  titanium  nitride,  which  can  be  converted  into 
a  titanic  oxide  pigment  and  an  ammonia  compound. 

3,842of  1918(122,534).  Huntington,  Heber- 
LEIN  &  Co  , and  H.  C.  Bingham,  London.  Improved 
construction  of  electrostatic  apparatus  for  precipitating 
dust  from  gases. 

4,545  of  1918(115,023).  J.  Gayley,  New  York. 
Sintering  machine  intended  chiefly  for  agglomerating 
magnetite  concentrate  on  a  large  scale. 
4,633  of  1918  (114,309).  Industrien  Mijn- 

liouw  Titan,  The  Hague.  Method  of  smelting  titan- 
iferous iron  ores,  involving  a  combined  use  of  the 

blast  furnace  and  electric  furnace. 
6.193  of  1918  (122,335).  United  States 

Nickel  Co.,  New  York.  In  separating  nickel  and 
copper,  giving  the  matte  a  partial  roast  to  reduce  the 
sulphur  content  to  8%,  then  reducing  the  oxides  so  as 
to  produce  a  low-sulphur  matte,  subjecting  this  to  di- 

lute acid  to  dissolve  the  nickel  and  nickel  sulphide, 
leaving  the  copper  behind. 
6.525  of  1918  (115,425).  E.  Ridoni  and 

Societa  Talco  e  Grafiti  Val  Chisone,  Turin. 
Improvements  in  the  plant  and  process  for  making 
hydrofluoric  acid  by  the  reaction  of  sulphuric  acid  and 
fluorspar. 

7.025of  1918(122,566).  C.W.  andC. Crocker, 
Irvine,  Scotland.  In  zinc  distilling  providing  the  noz- 

zles or  prolongs  with  interior  baffles  and  exterior  cool- 
ers so  as  to  recover  as  much  of  the  escaping  zinc  vapour 

as  zinc  dust  as  possible. 
9,233  of  1918  (122,119).  Edgar  Zinc  Co..  St. 

Louis,  USA       Machine  for  charging  zinc  retorts. 
10.283  of  1918  (122,779).  G.  A.  Herdman. 

Kedcar      Method  of  producing  slag  wool. 
21,520  of  1918  (122,618).  Sir  H.  Rogers,  M. 

L.  Lancaster.  C.  M.  Walter,  and  J.  Jackson, 
Birmingham.  In  recovering  tin  from  scrap  using  an 
electrolyte  containing  1%  of  tin  chloride  in  a  7  to  10% 
solution  of  caustic  soda  or  potash. 

NEW  BOOKS 
IF*"  Copies  of  the  books,  etc..  mentioned  below  can  be  obtained through  the  Technical  Bookshop  of  The  AJinittg  Magazitu:. 

723,  Salisbury  House,  London  Wall.  E.C  2. 

The  Cyanide  Process  :  Its  Control  and  Operation. 
By  A.   W.  Fahrenwald.     Price  9s.  6d.  net.     New 
York  :  John  Wiley  and  Sons ;  London  :  Chapman 
and  Hall. 
The  function  of  this  book  is  to  be  a  guide  both  for 

the  investigation  of  ores  in  the  laboratory  and  for  the 
control  of  operations  in  the  mill.  The  book  is  divided 
into  sixteen  chapters  and  there  is  an  index.  Chapter 
1  deals  with  the  properties  of  gold  and  siKerand  con- 

sists of  data  from  standard  authorities.  Chapter  2,  on 

the  nature  and  properties  of  cyanide,  gives  the  author's 
ideas  on  the  chemistry  of  cyanide,  with  which  a  pro- 

fessional chemist  is  not  likely  to  agree.  Chapter  3,  on 
the  suitability  of  an  ore  for  the  cyanide  process,  covers 
the  ground  fairly  well,  but  contains  some  curious 

statements,  of  which  the  following  may  be  cited  :  "Most 
gold  ores  containing  antimony  are  impossible  to  treat, 

owing  to  their  hardness."  Chapter  4,  on  the  dissolu- 
tion of  gold  and  silver  in  cyanide  solution.  Chapter 

5,  losses  of  cyanide,  and  Chapter  6,  alkalinity  and 
lime,  give  the  current  views  on  these  subjects.  Chap- 

ters 7  and  8,  on  the  assaying  and  testing  of  ores,  are 
quite  good.  In  describing  the  titration  for  cyanide 
strength,  although  sodium  cyanide  is  the  salt  now 
universally  used,  the  author  only  gives  data  for,  and 
states  results  in  terms  of,  potassium  cyanide.  Chap- 

ter 9  describes  the  use  of  lead  salts  in  connection  with 
extraction  and  precipitation,  and  Chapter  10  contains 
a  short  description  of  the  various  methods  of  decanta- 
tion  and  filtration.  Chapter  11  describes  the  meth- 

ods of  precipitating  gold  and  silver  from  cyanide 
solutions  by  means  of  zinc  and  aluminium  in  various 
forms,  by  charcoal,  and  by  electrolysis.  The  precipi- 

tation of  silver  by  sodium  sulphide  is  also  described. 
The  various  methods  of  treatment  of  the  product  and 
refining  of  the  bullion  are  desctibed  in  Chapter  12. 
The  rate  of  settlement  and  control  of  slimes  are  de- 

scribed in  Chapter  13,  and  Chapter  14  discusses  the 
cyanide  treatment  of  flotation  concentrates.  First  aid 
in  cyanide  poisoning  occupies  Chapter  15,  and  Chap- 

ter i6  comprises  the  usual  collection  of  useful  data. 
The  book  should  be  a  practical  help  to  the  student  and 
beginner,  but  it  would  be  greatly  improved  if  the 
author  expressed  himself  in  clearer  and  better  English . 

A  number  of  printer's  errors  occur  in  the  text.  The 
book  is  well  printed  and  bound,  and  is  of  convenient 
dimensions.  Bertram  Hunt. 

A  Manual  of  Geometrical  Crystallography.     By  G . 
Montagu   Butler        Pocket  size,  cloth,  illustrated. 
Price   7s.   net.     New  York  :  John  Wiley   &  Sons  ; 
London  :   Chapman  &  Hall. 

This  handy  little  book  contains  many  excellent  fea- 
tures, but  it  carries  novelty  and  originality  to  an  ex- 
treme that  seriously  militates  against  its  usefulness, 

without  making  it  more  readable  than  the  more  con- 
ventional textbooks  Tlie  author  employs  well  recog- 

nized terms  such  .-s  "  symmetry  axis "  and  "para- 
meter" in  entirely  luw  senses,  and  introduces  a  dis- 
tinction between  prip.oipal  and  secondary  symmetry 

planes  upon  which  he  bases  the  whole  of  his  treat- 
ment of  the  subject  of  symmetry.  His  summary  of 

the  different  systems  and  the  crystal  forms  is  fairly 
good,  and  his  lists  of  the  synonyms  of  the  latter  should 
be  useful.  Instead  of  the  Miller  indices,  with  which 
students  in  this  country  are  now  familiar,  he  employs 
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the  Weiss  system,  which  is  certainly  preferable  to  that 
of  Naumann,  which  still  lingers  in  some  quarters  in 
the  United  States.     His  account  of  twin  crystals  is 
simple  and  intelligible,  but  it  is  not  correct  to  say  that 
a  twinning  plane  must  be  parallel  to  a  possible  crystal 
face. 
The  Journal  of  the  Institute  of  Metals.     Vol.  XX, 

Cloth,  octavo,  382  pages  and  19  plates.     Price  21s. 
net.     Edited  by  G.    Shaw   Scott.  M.Sc.     London  : 
The  Institute  of  Metals,  36,  Victoria  Street,  S.W.I. 
Though  essentially  a  record  of  a  series  of  meetings 

held  in  war  time,  the  twentieth  volume  of  the  Journal 
of  the  Institute  of  Metals  makes  a  post-war  appear- 

ance and  will  be  found,  appropriately  enough,  to  in- 
clude valuable  metallurgical  information  relating  both 

to  war  and  to  peace.  A  special  feature  of  the  new 

volume  is  the  illustrated  May  Lecture,  on  "The  For- 
mation of  Diamond,"  which  was  delivered  before  the 

Institute  by  the  famous  inventor  of  the  steam-turbine, 
the  Hon.  Sir  Charles  Parsons,  and  of  which  the  pub- 

lication has  been  awaited  by  those  interested  in  the 
various  branches  of  applied  science  that  Sir  Charles 
called  to  his  aid  in  carrying  out  his  classic  experi- 

ment on  diamond  formation.  We  gave  an  outline  of 
the  lecture  in  our  June  issue.  Thirteen  other  communi- 

cations, covering  a  wide  range  of  subjects  of  metal- 
lurgical interest,  are  included  in  the  Journal.  One  of 

these — that  on  "  The  Use  of  Oil  Fuel  in  the  Foundry  " 
—was  written  at  the  Front  by  a  memberof  the  Institute 
of  Metals.  Two  others,  dealing  with  grain  growth  in 
metals,  and  the  annealing  of  aluminium  sheet  respec- 

tively, are  contributed  by  American  metallurgists,  the 
remainder  being  devoted  largely  to  copper,  brass, 
bronze,  and  laboratory  problems,  the  work  of  well- 
known  British  men  of  science.  The  volume  concludes 
with  some  hundreds  of  concise  summaries  of  the 

world's  metallurgical  publications  during  the  past 
half-year,  and  a  very  complete  index. 

OfficsJ  Year-book  of  the  Scientific  and  Learned 
Societies  of  Great  Britain  and  Ireland.  Cloth,  oc- 

tavo, 350  pages.  Price  9s.  net.  London  :  Charles 
Griffin  &  Co.,  Ltd.  This  is  the  35th  annual  issue  of 
an  invaluable  book  of  record.  It  gives  particulars  of 
the  scope  and  object  of  the  various  societies,  and  ac- 

counts of  the  papers  read  during  the  session  1917-18. 
Asbestos  in  the  Union  of  South  Africa.  By  A.  L. 

Hall.  Price  5s.  This  is  Memoir  No.  12  of  the  Geo- 
logical Survey  of  the  Union  of  South  Africa.  Asbes- 

tos is  one  of  South  Africa's  important  non-metallic 
minerals.  We  gave  an  outline  of  the  industry  when 

quoting  Dr.  P.  A.  Wagner's  paper  on  the  subject  in our  issue  of  March,  1918. 
The  Occurrence.  Chemistry.  Metallurgy,  and  Uses 

of  Tungsten.  By  J.  J.  Runner  and  M.  L.  Hartmann. 
This  is  bulletin  No.  12  of  the  South  Dakota  School  of 
Mines,  and  it  has  special  reference  to  the  deposits  in 
the  Black  Hills  It  contains  a  great  deal  of  useful 
general  information,  and  has  an  elaborate  biblio- 
graphy. 

COMPANY  REPORTS 
Tincroft  Mines. — This  company  operates  the  Tin- 

croft  tin-arsenic-wolfram  mine  situated  between  Cam- 
borne and  Redruth.  James  Wickett  is  chairman  and 

W.  Thomas  is  manager.  The  report  for  the  half-year 
ended  December  31  shows  that  25,826  tons  of  ore  was 
raised,  and  that  175  tons  of  tin  concentrate  was  ex- 

tracted, being  a  yield  of  15  21b.  per  ton.  The  amount 
realized  by  its  sale  was  /34,956.  In  addition,  £20,051 
was  received  from  the  sale  of  arsenic,  and  £2,846  from 
the  sale  of  wolfram.     The  total  receipts  were  /58,583. 

and  the  working  cost  was  £56,281.  After  paying 
£l,570  royalty,  a  pro6t  of  £731  remained.  During 
the  previous  half-year  the  profit  was  £14,954,  but  that 
was  an  exceptional  profit.  During  the  half-year  under 
review  the  total  output  of  tin  and  the  yield  per  ton 
were  the  lowest  on  record.  As  regards  development, 

the  bottom  of  the  mine  is  said  to  be  "  looking  favour- 
able, quite  satisfactory  values  having  been  met  with  in 

sinking  below  the  208  fm.  level." 
Mount  Morgan  Gold. — The  cabled  report  of  this 

company  operating  the  celebrated  gold-copper  mine 
near  Rockhampton,  Queensland,  for  the  half-year 
ended  November  30  last  was  briefiy  quoted  in  our 
January  issue.  Since  then  the  full  report  has  come  to 
hand  by  mail.  During  the  half-year  186,032  tons  of 
ore  was  raised,  averaging  233%  copper  and  5  7dwt. 
gold  per  ton.  Of  this  ore.  67.311  tons  came  from  out- 

side the  boundary  of  the  proved  ore  reserve.  About 
one  third  of  the  ore  mined  went  direct  to  the  smelter 
and  the  remainder  to  the  concentrators.  The  amount 

treated  in  the  concentrators  was  115,466  tons  averag- 
ing 211%  copper  and  511  dwt.  gold.  The  following 

concentrates  were  produced  ;  jig  concentrate,  9,755 
tons,  averaging  24%  copper  and  4dwt.  gold;  table 
concentrate,  25,561  tons,  averaging  431%  copper  and 

lO'lldwt.  gold;  flotation  concentrate.  6.005  tons, 
averaging  1504%  copper  and  2363  dwt.  gold.  At  the 
smelter  there  were  treated  68,237  tons  of  ore.  10.003 
tons  of  jig  concentrate,  and  26,320  tons  of  sintered 
table  and  flotation  concentrate.  The  blister  copper 
produced  contained  3.850  tons  of  copper  and  42,942 
oz.  of  gold.  The  revenue  for  the  period  was  £548,485, 
and  the  profit  £86,485,  out  of  which  £50,000  has  been 
paid  as  dividend,  being  at  the  rate  of  Is.  per  £l  share. 
The  ore  reserve  is  estimated  at  3,706.964  tons  averag- 

ing 2'58%  copper  and  615 dwt.  gold. 
Fremantle  Trading. — This  company  was  formed,  as 

the  Western  Australian  Smelting  Co  ,  in  1897,  to  erect 
a  smelter  and  work  lead  mines  in  the  Northampton 
district  of  West  Australia.  An  article  on  these  mines 
appears  elsewhere  in  this  issue.  E.  Protheroe  Jones 
is  chairman,  and  W.  G.  Sutherland  is  manager.  The 

company  is  associated  with  the  Golden  Horse-Shoe 
Estates.  The  report  for  the  year  ended  July  31  shows 
that  6,033  tons  of  lead  ore  and  concentrate  from  the 

company's  mines  and  1.700  tons  of  purchased  material 
was  smelted,  for  a  production  of  4,831  tons  of  pig  lead. 
The  net  profit  was  £5,601,  and  £5,610  was  distributed 
as  dividend,  being  at  the  rate  of  10%.  The  develop- 

ment at  the  Badderamine  has  been  disappointinglately. 
At  the  Narra  Tarra  and  Wheal  Ellen  the  amount  of 

development  necessary  to  maintain  the  output  is  exten- 
sive, as  the  lodes  are  of  irregular  content  and  size. 

Deebook  Dredging. — This  company  was  formed  in 
Victoria  in  1913  to  acquire  alluvial  tin  ground  in  Bang- 
non  valley,  Renong,  Siam.  The  first  dredge  started 
in  1914  and  a  second  in  1915.  The  first  dredge  was 
afterwards  put  to  work  on  the  Ronpibon  Extended 
property.  E.  T.  Miles,  the  pioneer  at  Tongkah.  is  the 
leading  spirit,  together  with  A.  W.  Palfreyman.  The 
report  for  the  year  ended  May  31.  1918.  shows  that 
No.  2  dredge  treated  682,617  cu.  yd.  for  a  yield  of  235 
tons,  equal  to  12Joz  per  yard.  This  sold  for  £33,701, 
and  the  net  profit  was  £16,958.  No.  1  dredge  started 
at  Ronpibon  Extended  in  August,  1917,  and  during 
the  period  to  May  31.  1918.  treated  424.249  cu.  yd. 
for  a  yield  of  164  tons  of  tin  concentrate,  selling  for 
£27,273.  The  ground  treated  was  unusually  clayey, 
but  the  dredge  is  now  in  free-working  gravel.  The 
Deebook  company  received  £1,500  as  dividend  on  the 
Ronpibon  Extended  operations.  The  Deebook  com- 

pany   paid   £5,000   dividend   in   April,    and   similar 
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amounts  in  July  and  October,  making  the  distribution 
/15,000  or  15%. 
Mawchi  Mines. — This  company  was  formed  in  1911 

as  the  Mawchi  Tin  and  Wolfram  Mines,  Ltd.,  to  oper- 
ate tin  and  wolfram  lode  mines  in  the  Southern  Shan 

States,  Burma.  Control  changed  hands  in  1914,  and 
the  name  was  changed.  The  report  for  the  year  end- 

ed June  30,  191S,  shows  that  24,922  tons  of  ore  was 
milled  for  a  yield  of  677  tons  of  mixed  concentrate. 
After  allowance  for  depreciation  and  debenture  inter- 

est, the  net  pro6t  was  {,}3.6S9,  out  of  which  i33,15S 
less  tax  has  been  distributed  as  dividend,  being  at  the 
rate  of  15%.  Operations  were  impeded  by  unusually 
wet  weather,  which  caused  landslides.  Developments 
have  added  to  the  reserve,  which  on  June  30  stood  at 
83.047  tons  averaging  395%  mixed  cassiterite  and 
wolfram,  estimated  by  panning  assay.  The  ore  treat- 

ed at  the  mill  was  poorer,  as,  owing  to  labour  shortage, 
some  ore  had  to  be  taken  from  the  dump. 

Messina  (Transvaal)  Development. — This  company 
was  formed  in  1905  by  A.  M  Grenfell  to  acquire  a 
copper  property  in  the  northern  Transvaal.  Four 
years  ago  H.  C.  Hoover  became  chairman  and  he  ap- 

pointed a  new  manager.  On  Mr.  Hoover's  return  to America,  C.  F.  H.  Leslie  succeeded  him  as  chairman. 
Dividends  were  not  paid  until  1917.  The  report  for 
the  year  ended  June  30,  1918,  shows  that  96,719  Ions 
of  ore  was  raised  from  the  Messina  slopes  averaging 
3  5%  copper,  from  the  Messina  development  18,164 
tons  averaging  155%,  and  from  the  Vogelzang  mine 
5,891  tons  averaging  86%,  while  125  tons  averaging 
10%  was  purchased  and  taken  from  dumps.  The  ore 
was  hand-picked  and  concentrated.  The  picked  ore  for 
shipping  was  388  tons  averaging  61  9%  ore  and  the 
shippmg  concentrate  was  3,887  tons  averaging  499%. 
The  concentrate  to  be  smelted  on  the  spot  was  5,826 
tons  averaging  24  5% .  At  the  smelter,  6,075  tons  was 
treated  for  a  yield  of  2,222  tons  of  matte  averaging 
61%  copper.  Owing  to  the  shipping  restrictions  it  was 
not  possible  to  send  ore  and  matte  to  England  after 
February  21,  1918,  or  ore  to  the  United  States  after 
June  20.  It  was  possible,  however,  to  sell  some  ore 
and  matte  to  Japan.  The  accounts  for  the  year  show 
a  profit  of  /25,174,  but  as  ̂ 13,112  had  to  be  provided 
for  debenture  interest  and  /35,000  for  debenture  re- 

demption, the  actual  result  was  an  adverse  balance. 
The  proved  ore  reserve  at  June  30  was  67.221  tons 

averaging  4'79%,  the  probable  ore  88,956  tons  averag- 
ing 3  48%,  and  the  possible  ore  141,626  tons  aver- 

aging 28%.  The  rich  ore  in  the  Messina  mine  is  ex- 
hausted, and  the  ore  now  developed  averages  about 

3%.  At  the  Vogelzang  mine  the  developments  are 
fairly  good  and  there  is  reason  to  expect  the  ore  to  con- 

tinue in  depth. 
Falcon  Mines. — This  company  was  formed  in  1910  by 

the  Gold  I'-ields  Rhodesian  Development  Co.  to  work 
a  gold-copper  deposit  60  miles  east  of  Gwelo,  Rhodesia. 
The  first  dividend  was  paid  a  year  ago.  Since  then 
difficulties  of  shipment  of  blister  copper  for  refining 
and  realization,  together  with  increases  in  costs,  have 
greatly  reduced  the  profit  and  have  made  it  necessary 
to  borrow  additional  funds.  The  report  for  the  year 
ended  June  30,  1918.  shows  that  170.074  tons  of  sul- 

phide ore  was  raised  and  smelted,  yielding  blister  esti- 
mated to  contain  3,523  tons  of  copper,  37,700  oz.  of 

gold,  and  80.528  oz.  of  silver.  Only  about  half  of  the 
blister  copper  arrived  in  New  York  during  the  year 
under  review,  and  that  produced  from  January  to  June, 
1918,  did  not  reach  New  York  before  December.  In 
making  up  the  accounts,  the  unsold  copper  is  taken  at 
;f65  per  ton.  The  credit  side  of  the  profit  and  loss 
account  shows  items  totalling  ;^494,422,  and  the  %vork- 

ing  profit  was  /75,309.  No  less  than  ;f50,733  has  to 
be  held  for  excess  profits  duty,  while  /30.000  was  re- 

quired for  redemption  of  debentures.  Under  these 
financial  conditions  it  has  proved  necessary  to  borrow 
money,  and  at  the  present  time  this  liability  amounts 
to  ;f  106,000.  The  position  has  been  rendered  worse 
by  the  influenza  epidemic  and  the  consequent  tem- 

porary closing  of  the  mine  for  several  sveeks  in  the 
latter  part  of  1918.  Developments  during  the  year 
under  review  did  not  entirely  maintain  the  reserve, 
which  on  September  30,  1918.  was  estimated  at  755,000 
tons  averagmg  2  31%  of  copper  and  5  4dwt.  of  gold 
per  ton.  No  further  ore  has  been  discovered  on  the 
10th  level,  and  the  ore  so  far  found  on  the  11th  level 
is  not  up  to  the  average  grade  of  the  reserve.  Winzes 
are  being  sunk  below  the  11  th  level. 

Arizona  Copper. — This  company  has  its  headquar- 
ters in  Edinburgh,  and  has  worked  copper  mines  at 

Clifton.  Arizona,  since  1884.  The  report  for  the  year 
ended  September  30  last  shows  that  1.095,568  tons  of 
ore  was  raised,  of  which  593,430  tons  came  from  the 
Humboldt,  164,096  tons  from  the  Clay,  118,829  tons 
from  the  Coronado,  and  the  remainder  from  eight 
other  mines  and  from  certain  leases.  Of  the  total, 
41.357  tons  averaging  6  38%  copper  was  smelting  ore, 
and  1,054,211  tons  concentrating  ore  averaging  2  338% 
copper.  The  smelters  treated  216,336  tons  for  a  yield 
of  20.221  short  tons  of  copper,  of  which  6,590  tons 
was  sold  as  bessemer  and  13,631  tons  as  electrolytic. 
The  working  profit  was  /805,129,  out  of  which 
/269,717  was  paid  as  United  States  taxes.  After  the 
payment  of  administration  expenses,  debenture  inter- 

est, etc.,  the  profit  was  /^428.89S.  of  which  ;f  130, 000 
has  been  placed  to  reserve  for  capital  outlay  and  con- 

tingent liabilities.  The  preference  dividend  absorbed 
^24,531,  and  /227,9S4  has  been  paid  on  the  ordinary 
shares,  being  at  the  rate  of  60%  free  of  income  tax. 
During  the  first  six  weeks  of  the  year  under  review  the 
mine  and  plant  were  idle  owing  to  a  strike.  Since  the 
end  of  the  year  the  cessation  of  hostilities  has  caused 
a  drop  in  the  demand  for  copper,  and  at  the  end  of 
January,  1919,  the  accumulated  stock  of  unsold  cop- 

per was  about  8,000  tons.  The  directors  have  de- 
cided to  curtail  the  output  to  a  one  furnace  basis, 

which  will  mean  1,000  to  1,200  tons  per  month. 
Mexico  Mines  of  El  Oro. — This  company  was  form- 
ed in  1904  by  the  Exploration  Co.  to  acquire  a  gold 

mine  in  the  El  Oro  district,  Mexico.  In  1910  the  con- 
trol passed  to  the  French  shareholders,  and  the  head 

office  is  now  in  Paris.  C.  R.  Pinder  is  the  consulting 

engineer,  and  Fergus  L.  Allan  is  manager.  The  re- 
port for  the  year  ended  June  30,  1918,  shows  that 

109.792  tons  of  ore  was  raised  from  the  Mexico  mine 
and  7,360  tons  from  the  Nolan.  The  ore  treated  at 
the  mill  was  121,793  tons,  averaging  $1492  in  gold  and 
8  98  oz,  silver.  The  yield  in  bullion  and  concentrate 
was  ?1.631.373  gold  and  945.320  oz  silver.  -The  profit 
for  the  vear  was  ;f264.606.  bringing  the  balance  in 

hand  toV'378,965.  Thedividends  absorbed  /199,500, 
being  at  !lierate  of  95%.  Out  of  the  accumulated 

profits,  ;f  100,000  was  devoted  to  exploration  and  de- 
velopment in  connection  with  other  properties.  For 

this  purpose,  as  recorded  a  year  ago,  a  subsidiary 
company  has  been  formed  in  Mexico,  to  be  financed 
by  the  profits  of  the  Mexico  Mines  of  El  Oro.  De- 

velopments at  the  Mexico  and  Nolan  mines  continue 
to  expose  ore,  though  it  is  well  known  that  the  chances 
of  extending  the  reserves  in  any  important  degree  are 
not  great.  The  reserve  stands  at  416,200  tons  aver- 

aging 8ir72  in  gold  and  8  34oz.  in  silver,  as  compar- 
ed with  457,100  tons  averaging  911  89  in  gold  and 

8  oz,  in  silver  the  year  before. 



THE     MININC?     MAGAZINE 

nnnnnnnnnnnnnnnannnnnnnnnnnnnnnnnnnnnnnu 

CRUSHING  and  PRESSING 
PLANTS 

FOR  ORES  OF  BASE  and  PRECIOUS  METALS. 

SANDYCROFT I 
LONDON    and    CHESTER. 

LONDON   OFFICE:    4,   BROAD   STREET   PLACE,   EC 2. 

TD. 

nnnDDDnnnannnnnnnnnnnnnnnnnnannannnnnnn 

31 



THE     MINING    MAGAZINE 

MESSINA  (TRANSVAAL)   DEVELOPMENT  CO.,    LTD. 
Directors  :  C.  F.  H.   Leslie  {Chairman).  J.  A.  Agnew,  R.   J.  Frecheville.  Lt  -Col.  J.  P.   Grenfell.     General 
Manager:  A.    B.   Emery      Secretary  :   A.    A.  Kelsey.     Office:   1,  London   Wall  Buildings,  London,  E.G. 2. 

Formed  1905.     Capital  issued  :  ;f  181, 788    10s.  in  shares  of  5s.  each  ;  debentures /208, 964. 

Business  :  Works  copper  deposits  in  the  Northern  Transvaal. 

The  annual  ordinary  general  meeting  of  the  Messina 
(Transvaal)  Development  Company,  Ltd..  was  held 
on  February  20.  at  Salisbury  House,  London,  EC  , 

Mr.  C.  F.  H.  Leslie  (Chairman  of  the  company)  pre- 
siding. 

The  Secretary  (Mr.  A.  A.  Kelsey,  F.C.LS.)  having 
read  the  notice  convening  the  meeting  and  the  report 
of  the  auditors. 

The  Chairman  said:  With  your  permission  we  will 
take  the  report  as  read,  and  I  propose  to  review  the 
position  of  the  comjjany,  and,  where  it  is  necessary,  to 

amplify  the  directors'  report,  and  I  will  then,  as  I  have 
done  in  previous  years,  bring  before  you  the  position 
of  the  company  up  to  date.  I  first  ask  your  attention 
to  the  profit  and  loss  account,  which  shows  a  debit 
balance  of  /22.900.  This  balance  is  arrived  at  after 

deductions  of  /20.000  for  depreciation,  /35.000  for 
repayment  of  debentures,  and  £36.500,  our  liability 
under  the  railway  guarantee  ;  so  that,  while  the  profit 
and  loss  account  shows  a  loss,  the  company  has,  in 
fact,  during  the  year  reduced  its  liability  to  debenture 
holders  by  some  ;^36,000  and  increased  the  amount  of 
its  liquid  resources.  It  would  also  appear,  seeing  that 
the  company  will  average  its  profits  and  losses  for  the 
purpose  of  determining  its  liability  for  excess  profits 
tax  over  the  whole  period  of  that  tax,  that  some  con- 

siderable portion,  if  not  the  whole,  of  this  debit  balance 
will  eventually  be  returned  to  the  company  when  the 
amount  of  the  tax  for  which  the  company  is  respon- 

sible is  determined.  With  regard  to  the  settlement  of 
this  question,  which  is  still  outstanding,  we  are  in 
much  the  same  position  as  last  year,  and  no  decision 
has  yet  been  arrived  at.  We  are  acting  under  expert 
advice  in  this  matter,  and  are  awaiting  certain  deci- 

sions, both  of  the  Special  Commissioners  and  the  Court 
of  Referees,  which  will  have  a  definite  bearing  on  our 
case  ;  and  we  are  also  in  the  course  of  determining 
whether  the  profitable  life  of  our  mine  is  ended,  or 
whether  new  discoveries  will  prolong  that  life,  a  factor 
which  may  have  an  important  bearing  on  this  question. 

You  will  notice  in  the  profit  and  loss  account  a  figure 

of  /36,500  under  the  heading  of  "  Railroad  Guaran- 

tee," and  some  of  you  may  have  noticed,  on  page  20  of 
the  report,  an  allusion  to  this  matter  by  our  general 
manager  ;  and  I  think  it  will  interest  you  if  I  go  into 
this  subject  in  somewhat  greater  detail.  When  the 
South  African  Government  originally  agreed  to  bring 
the  railway  up  to  Messina,  the  company  guaranteed 
the  South  African  Government  against  its  loss  in  work- 

ing this  particular  branch  for  each  year  over  a  period 
of  ten  years.  Such  annual  guarantee  was  not  to  exceed 
4J%  on  the  cost  of  construction,  and  it  was  estimated 

at  the  time  by  the  South  African  Railway  Commission- 

ers that  the  company's  loss  in  respect  of  the  guarantee 
was  not  likely  to  exceed  ;^1 1,000.  This  estimate,  un- 

fortunately, has  proved  too  optimistic,  with  the  result 
that  the  company  has  become  liable  for  large  annual 
amounts  to  the  South  African  Government,  for  amounts, 
in  fact,  which,  under  present  circumstances,  the  com- 

pany is  unable  to  bear.  I  may  here  say  that  our 
general  policy  at  Messina  has  been,  more  especially 
during  the  last  few  years,  to  work  with  the  Govern- 

ment in  building  up  the  district  and  in  making  the 
Northern  Transvaal  a  fit  place  in  which  to  live.  We 
have  made  a  point  of  furthering  the  interests  not  only 

of  the  company's  employees  but  also  of  the  residents 
of  the  whole  community,  and  we  have  taken  an  active 
part  in  health  and  educational  matters,  and,  in  other 

ways,  in  improving  the  living  conditions  of  the  public 
at  large.  We  are  glad  to  be  able  to  say  that  the  public 
have  appreciated  our  efforts,  and  have  made  known 
their  appreciation  ;  and  the  South  African  Govern- 

ment has  now  recognized  the  fact  that  the  Messina 

company  is  a  real  asset  to  the  region  north  of  Pieters- 
burg,  that  it  has  done  and  is  doing  valuable  pioneer 

work  in  opening  up  to  civilization  this  semi-tropical 
and  hitherto  uninhabited  region,  and  that  a  genuine 
and  serious  loss  to  this  part  of  South  .Africa,  both  direct 
and  consequential,  would  occur  if  the  Messina  com- 

pany should  cease  its  operations. 
During  the  past  financial  year  several  Go\'ernment 

officials,  including  members  of  the  Cabinet,  have  at 
various  times  visited  the  mine  and  become  acquainted 

at  first  hand  with  the  company's  industry.  Hence  we 
were  in  a  better  position  to  approach  the  Government, 
when  the  need  arose  for  obtaining  prompt  relief  last 
spring,  than  ever  before.  This  need  arose  from  the 
fact  that  shipments  of  our  products  to  England  were 
prohibited,  and  shipments  to  the  United  States,  due  to 
the  high  freight  rates  and  higher  cost  of  treatment, 
were  not  netting  enough  to  pay  our  working  expenses 
plus  the  loss  of  ;^36,500  per  annum  on  the  railway 
guarantee.  Under  these  circumstances  we  therefore 
petitioned  the  Government  to  relieve  us  entirely  from 
this  burden,  and  painted  out  that,  failing  such  relief, 
we  should  have  i.o  other  resource  than  to  shut  down 

the  property.  .\f'.er  several  conferences  the  Govern- 
ment representati  .-s  finally  agreed,  subject  to  approval 

by  Parliament,  to  accept,  until  August  3,  1925,  as  full 
payment  for  the  annual  railroad  loss,  whatever  it  might 

be,  the  Messina  company's  excess  of  revenue  over 
working  expenses,  if  any,  up  to  the  amount  of  the  loss 
Any  short-falls  in  such  annual  payments  will,  however, 
be  taken  into  consideration  when  the  new  agreement 
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expires  in  1925.  At  this  date,  or  at  an  earlier  date, 
should  we  be  compelled  by  circumstances  to  shut  down 
the  mine,  the  old  agreement  revives  and  is  extended  by 
a  length  of  time  determined  by  the  sum  of  the  short- 

falls. Hence  it  will  be  seen  that  the  contingent  lia- 
bility still  exists  as  heretofore,  but  the  immediate  pay- 

ments of  railroad  losses  are  postponed  for  some  seven 
years,  unless  wemakesufficient  money  to  meet  them  be- 

fore that  date.  In  calculating  working  costs  for  the  pur- 
poses of  this  agreement  we  are  allowed  to  include  de- 

preciation, debenture  interest,  taxes,  and  the  amounts 
actually  spent  on  development  and  shaft-sinking.  All 
of  these  important  items  of  expense,  particularly  deve- 

lopment and  shaft-sinking,  will  therefore  be  met  before 
any  payment  will  be  required  on  account  of  the  rail- 

road losses.  We  hope  before  the  old  railroad  agree- 
ment revives  in  1925  that  either  the  railroad  will  have 

ceased  to  make  a  loss  or  the  mine  will  be  better  able 
to  earn  profits  than  at  present,  and  I  am  sure  you  will 
agree  with  me  that  the  concession  granted  to  us  by  the 
Government  affords  us,  at  least  for  the  next  seven  years. 
a  very  real  relief.  Put  into  fewer  words,  the  effect  of 
this  agreement  is  that  the  annual  payment  to  the  South 
African  Government  on  account  of  the  losses  incurred 
in  operating  the  Messina  extension  will  until  the  year 
1925  be  suspended  in  those  years  when  the  Messina 

company's  revenuedoes  not  meet  its  working  expenses. 
The  new  agreement  has  not  yet  been  approved  by  the 
South  African  Parliament,  but  we  have  every  reason 
to  believe  that  such  approval  will  be  obtained  during 
the  coming  session.  Referring  again  to  the  balance 
sheet,  I  call  attention  to  the  fact  that  since  the  date  of 
the  report  the  liquidation  of  the  securities  account  has 
proceeded  ;  that  the  amount  at  which  these  securities 
stood  in  the  books  as  at  June  30  last  has  been  realized, 
and  that  the  company  still  holds  securities  which  may 
eventually  realize  a  further  sum  of  from  /7,000  to 
iflO.OOO. 

With  regard  to  the  operations  at  the  mine,  I  do  not 

think  I  can  amplify  in  any  way  Mr.  Emery's  report, 
which  deals  with  the  position  up  to  June  30  last.  Since 
that  date  we  have  received  the  usual  information  from 
the  mine  at  somewhat  irregular  intervals,  and  this  has 
been  circulated  to  the  shareholders.  Concurrently, 
however,  with  the  period  covered  by  this  report,  many 
difficulties  occurred,  due  to  the  conditions  created  by 
the  war,  in  shipping  and  selling  our  product.  I  pro- 

pose, therefore,  to  refer  to  some  matters  which  will  ex- 
plain the  policy  of  the  directors  during  this  period,  so 

that  you  can  judge  what  the  position  is  at  this  time  as 
accurately  as  can  your  directors.  You  will  note  first 
of  all  that  no  shaft-sinking  at  Messina  was  proceeded 
with  during  the  year.  The  reason  for  suspension  in  the 
early  part  of  the  financial  year  was  that  there  was 
ample  lateral  development  work  to  proceed  with  down 
to  the  present  depth,  and  we  were  desirous  too  of  find- 

ing out  what  the  chances  of  success  were  at  No.  15  level 
before  further  sinking.  Shaft-sinking,  too,  on  account 
of  varying  supplies  of  labour,  has  had  to  he  fitted  in 
with  our  requirements  in  this  respect  for  other  impor- 

tant work. 

In  the  early  part  of  the  period  under  review  we  ex- 
perienced some  difficulty  in  securing  shipping  space  for 

our  concentrates  and  matte.  This  was  temporarily 
Overcome,  and  we  were  able  to  ship  our  products  spas- 

modically, but  at  the  end  of  1917  the  difliculties  in 
this  respect  increased  until  we  were  faced  with  the  im- 

possibility of  shipping  any  of  this  material  to  the 
United  Kingdom.    With  no  knowledge  of  what  market 

might  be  found  for  concentrates  or  matte  in  either  the 
United  Slates  or  Japan,  nor  whether  shipment  of  such 
could  be  relied  on  if  market  could  be  found,  your  direc- 

tors were  placed  in  a  difficult  and  anxious  position.  We 
had  considerable  reserves  in  the  mine  of  ore  that  might 
be  expected  to  yield  a  good  profit  if  the  mill  and  smel- 

ter products  could  be  sold  and  shipped,  and  we  had 
further  the  strong  view  that,  before  anything  should  be 
allowed  to  happen  that  would  cause  us  to  close  down 
the  mine  for  an  indefinite  period,  there  were  certain 
points  of  development  that  it  was  absolutely  essential 
to  prosecute.  After  the  fullest  possible  consideration, 
and  after  consultation  by  cable  with  your  general  man- 

ager, it  was  decided  to  confine  development  work  to 
the  points  mentioned,  and  to  which  I  shall  presently 
refer,  and  to  push  these  to  the  uttermost ;  to  continue 
milling  and  matte  production,  and  arrange  to  store  the 
products  for,  if  necessary,  a  maximum  period  of  three 
months.  In  the  meantime  every  possible  inquiry  was 
made  regarding  markets  elsewhere  and  shipment  there- 

to, with  the  satisfactory  result  that  we  were  able  to  dis- 
pose of  large  shipments  in  the  United  States  and,  sub- 

sequently, in  Japan.  The  net  result  of  this  was  that 
we  were  able  to  keep  both  mining  and  treatment  oper- 

ations continuous  and  on  terms,  so  far  as  shipping  and 
selling  was  concerned,  that  compared  not  unfavour- 

ably with  prices  realized  just  previously  in  the  United 
Kingdom. 

The  development  programme  consisted  in  the  push- 
ing on  of  development  on  the  14th  and  16th  levels  in 

the  Messina  mine  and  in  sinking  the  Vogelzang  shaft 
to  a  depth  sufficient  to  permit  of  the  ore  shoots  in  that 
section  being  opened  for  an  additional  two  levels  be- 

low the  250ft.  level.  A  perusal  of  the  annual  report 
will  convey  little  information  as  to  the  result  of  this 
development  work,  but  I  am  pleased  to  say  that  since 
the  end  of  the  financial  year  we  have  been  successful 
in  opening  up  a  moderate  quantity  of  average  grade 
ore  on  both  the  14th  and  16th  levels  of  the  Messina 
mine  On  the  former  the  grade  is  not  high,  but,  on 
the  other  hand,  the  area  exposed  is  considerable,  and 
as  in  these  bodies  we  find  the  better  values  occurring 
very  largely  in  the  form  of  bunches  of  higher  grade 
ore,  we  find  it  satisfactory  to  realize  that,  even  though 
the  grade  of  the  ore  so  far  opened  up  is  low,  our 
chances  of  ultimately  finding  reasonable  quantities  of 
better  grade  ore  when  stoping  is  commenced  appear 
good.  The  work  at  the  14th  level  has  indicated  that 
the  Bonanza  hanging-wall  shoot  of  ore  is  pitching  west 
at  a  much  greater  angle  than  was  experienced  on  the 
levels  above.  On  the  16th  level  the  main  drive  has 

penetrated  the  ore-body  described  above  as  having 
been  opened  out  on  the  14th  level,  and  for  the  first  80 
ft.  this  has  averaged  between  3|  and  4%  copper.  As 
the  pitch  of  the  ore-body  just  referred  to  will  carry  the 
main  portion  of  this  shoot  on  the  16th  level  to  a  point 
further  west  than  our  present  opening  on  the  16th.  we 
are  hopeful  that  the  development  so  far  recorded  on 
the  latter  level  may  be  continued  to  the  full  extent  of 
the  shoot.  On  the  Vogelzang  section  the  shaft  was 
sunk  299  ft,,  and  cross-cuts  are  now  being  driven  at  the 
400  ft  and  500  ft.  levels  to  the  line  of  the  ore-body. 
Though  some  little  time  is  yet  necessary  before  any 
definite  opinion  can  be  formed  as  to  result  of  this 
work.  I  am  able  to  say  that  since  the  dale  of  the  report 
a  winze  below  the  250  ft.  level  has  been  sunk  for  a 
depth  of  over  45  ft.  in  ore  of  very  high  grade,  so  that, 
so  far  as  all  the  indications  go.  we  would  appear  to  have 

been  justified  in  devoting  so  much  attention  to  this  sec- 
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tioii.  In  the  lower  levels  of  the  Messina  mine  there 

yet  remains  a  considerable  amount  of  work  of  an  ex- 
ploratory character  to  be  undertaken  in  the  way  of  test- 

ing other  shoots  of  ore  worked  with  some  success  down 
to  the  10th  level.  As  soon  as  the  labour  position  per- 

mits, it  is  our  intention  to  proceed  with  this  work. 
It  is  a  source  of  considerable  satisfaction  to  your 

directors,  and  I  am  sure  it  will  be  also  to  you.  to  rea- 
lize that,  notwithstanding  the  extraordinarily  difficult 

conditions  under  which  all  such  work  as  that  at  Mes- 
sina has  had  to  be  conducted,  our  operating  costs  have 

shown  no  great  increase  for  the  whole  year,  and.  in- 
deed, in  the  latter  part  of  the  year  under  review  showed 

and  actual  decrease.  With  the  gradual  increase  in  the 
price  of  all  materials,  in  shippmg.  and.  I  may  say.  in 
labour  also,  this,  I  think,  reflects  the  utmost  credit  on 
our  staff  at  the  mine.  From  the  latest  cables  we  have 

recalled  it  appears  that  our  ore  reserves  as  at  Decem- 
ber 31  last  amounted  to  325,000  tons  of  3  4%  ore  ;  that 

our  extraction,  owing  to  the  lower  grade  and  nature  of 
the  ore.  was  about  75%,  and  that  our  actual  cost  of 
producing  and  delivering  to  the  points  of  consumption 

was  equivalent  to  about  /^lOO  per  ton  for  best  select 
copper.  This  cost  does  not  include  depreciation,  rail- 

road guarantee,  or  debenture  interest,  but  it  does  in- 
clude a  sum  of  ̂ 5.000  a  month  for  development.  The 

present  price  for  best  select  copper  is  .f  85  per  ton.  and 
is  liable  to  fall  to  a  still  lower  level  On  the  other 
hand,  the  freight  from  South  Africa  to  UK  is  about 
(,6.  10s.  per  ton  of  copper  concentrates,  or  £  13  per  ton 
on  the  copper  contained  in  those  concentrates,  and  we 
are  hopeful  that  we  shall  obtain  relief  in  this  respect 
by  means  of  cheaper  freight  rates,  although  there  is  no 
warrant  to  expect  that  they  will  descend  to  the  pre-war 
level  of  25s.  per  ton. 

Those  are  the  main  known  factors  of  the  position 
to-day.  and  we  have  had  to  formulate  a  policy  to  deal 
with  them.  For  the  purpose  of  considering  this  policy 
in  all  its  bearings  we  have  had  Mr.  Emery  over  to  this 
side,  and  have  thus  had  the  great  advantage  of  consult- 

ing with  him  personally  while  this  policy  was  being 
formulated  during  the  last  six  or  seven  weeks.  It  must 
be  evident  to  you  that  at  the  present  time,  owing  to  the 
low  grade  of  the  ore  reserves,  this  company  must  re- 

gard itself  as  being  in  a  development  stage,  because 
until  we  can  find  considerable  quantitiesof  highergrade 
ore  there  is  not  likely  to  accrue  any  profit  to  the  com 
pany.  The  question  which  thus  arises  is  how  thisde 
velopment  can  be  effected  on  the  cheapest  possible 
scale,  and  how  we  can  best  utilize  our  plant  and  ma 
chinery  (which  is  not,  generally  speaking,  an  adjunc 
to  a  mine  in  its  development  stage)  for  this  purpose 
After  much  consideration  we  propose,  therefore,  to 
make  improvements  in  our  plant  and  machinery,  and 
by  this  means  to  increase  the  recovery  of  copper  from 
75%  to  85%.  On  the  325,000  tons  of  ore  which  we 
now  have  in  sight,  this  increase  in  recovery  would 
amount  to  about  1.100  tons  of  copper  and.  after  de 
ducting  treatment  charges,  would  give  us  a  sum  of  be 
tween  ;f60.000  and  /70,000,  which  under  present  con 
ditions  of  equipment  would  be  thrown  away.  It  has 
therefore,  become  advisable,  now  that  we  have  an  in 
creased  tonnage  of  ore  reserves  in  sight,  to  make  cer 
tain  expenditure  in  this  direction  for  the  purpose  of  pre 
venting  these  losses,  but  it  will,  of  course,  be  some 
time  before  the  effect  of  this  policy  will  become  opera 
tive.  Owing  to  increased  treatment  charges  in  Eng 
land,  and  the  high  rates  of  freight  from  South  Africa 
to  this  country,  it  may  also  happen  that  we  shall  in- 

crease our  furnace  plant  and  produce  copper  instead  of 
concentrates  and  matte.  This  operation  can  be  effected 
to  day  quite  as  cheaply  in  South  Africaas  in  England. 
and  we  should  thus  effect  a  considerable  saving  in 
freight  as  compared  with  our  present  and  past  system 
of  production.  These  matters,  however,  are  still  the 
subject  of  investigation  and  test,  both  here  and  in 
America,  where  these  more  modern  processes  are  in 
use,  but  we  have  no  reason  to  doubt  their  absolute  ne- 

cessity under  the  circumstances  prevailing  at  Messina. 
We  have  already  allowed  in  our  costs  £^5,000  per 
month  for  development,  and  we  propose  to  continue 
that  expenditure  on  development,  both  by  further  shaft 
sinking  at  Messina  and  by  lateral  development  which 
has  lately  been  giving  improved  results.  We  have  cer- 

tain invested  funds,  the  mteresi  on  which  will  approxi- 
mately meet  the  interest  on  the  reduced  amount  of  the 

/l71.000of  debentures  now  outstanding,  and  vie  are 
hoping  by  these  means  to  make  both  ends  meet 
Should  this  become  impossible,  we  are  still  adopting 
what  is,  in  our  view,  the  cheapest  method  of  further 
investigating  the  possibilities  of  the  mine,  such  investi- 

gation being  considered  by  our  experts  both  desirable 
and  necessary:  and  in  the  event  of  these  investigations 
proving  successful,  we  shall  have  a  much  more  eco- 

nomical plant  than  we  have  at  the  present  time. 
I  have  endeavoured  to  put  the  position  of  this  com- 

pany fairly  and  fully  in  front  of  you.  The  prospects 
in  the  copper  production  industry  over  the  whole  world 
are  to-day  by  no  means  rosy,  and  costs  of  production 
have  everywhere  increased.  Those  general  conditions 
we  cannot  control  ;  we  can  onlv  endeavour  to  meet 
them  as  far  as  they  are  capable  of  being  met,  and  I 
have  explained  to  you  how  we  propose  to  meet  them. 
Without  wishing  to  give  you  hope  which  is  impossible 
of  realization,  I  may  point  out  that  the  position  of  our 
mine  shows  distinct  improvement  as  compared  with 
last  year  ;  and  although  it  is  not  by  any  means  as  fav- 

ourable as  it  was  in  the  earlier  years  of  the  company's 
history,  there  are  other  factors  in  the  position  of  this 
company  which  may  turn  out  rather  better  than  they 
look  to-day.  In  concluding  my  remarks,  I  desire  to 
thank  those  who  have  borne  the  heat  and  burden  of  a 

very  difficult  time,  more  particularly  the  men — and 
women,  too  —  at  Messina,  on  whom  the  brunt  of  the 
work  has  fallen.  I  desire  to  express  my  thanks,  and 
I  think  the  shareholders  will  wish  to  join  me  in  these, 
to  Mr.  Emery,  our  general  manager  at  Messina,  for  the 
excellent  work  he  has  done  on  behalf  of  this  company, 
and  more  particularly  for  that  part  of  it  which  is  not 
the  ordinary  work  of  a  mining  engineer,  the  work,  I 
mean,  in  connection  with  the  negotiations  with  the 
South  African  Government,  and  I  wish  gratefully  to 
acknowledge  the  assistance  which  my  co-directors  who 
sit  on  the  technical  committee  have  given  to  me  in  the 
solution  of  the  many  problems  which  have  confronted 
us,  and  which  have  recently  demanded  so  much  of  their 
time  aiul  attention  I  now  move:  "That  the  direc- 

tors' report,  togeili  r  with  the  balance  sheet  and  ac- 
counts for  the  year  ended  June  30,  1918,  be  and  are 

hereby  received  aii.i  adopted  " 
Mr.  J.  A.  Agnt  /.  seconded  the  resolution,  which, 

after  some  discussn  n.  was  adopted. 
The  Chairman  then  proposed  the  re-election  of  Mr. 

J.  A.  Agnew  as  a  director,  which  was  seconded  by  Mr. 
R.  J.  Frecheville.  and  carried  unanimously. 
The  auditors  (Messrs  .\llen  Atifield  and  Co.)  were 

reappointed,  and  a  vote  of  thanks  to  the  Chairman 
terminated  the  proceedings. 
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MAWCHl   MINES,   LIMITED. 
Directors  :  F.    Holroyd    {Chairman),    C.    K.    Everitt,     H.    Greenwood.    H.     W.    Hewitt.    E.    W.    Janson, 

E.  L.  Reynolds,  Lt.-Col.  P.  Wigham  Richardson.     Secretary  :  J.  A.   Henderson.     Office:  18.   St.   Swithin's 
Lane,  London.  E  C  4.     Formed  1914.     Capital  issued:  .f 221. 120;  debentures  ;^29,590. 

Business  :  Operates  a  tin-wolfram  mine  in  the  Southern  Shan  States.  Burma. 

The  fifth  ordinary  general  meeting  of  Mawchi  Mines, 
Ltd..  was  held  on  February  25  at  the  Cannon  Street 
Hotel,  London.  E  C.  Mr.  F.  Holroyd  (the  Chairman 
of  the  company)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  June  30,  1918,  said 
that  a  year  ago  he  was  able  to  congratulate  sharehold- 

ers on  the  satisfactory  results  of  the  operations  for  the 
year  ended  June  30,  1917,  and  this  year  he  was  still 
more  pleased  to  be  able  to  congratulate  them  on  even 
better  results.  The  gross  profit  for  the  year  ended 
June  30.  1917,  was  ̂ 33,000  odd,  and  for  the  year  ended 
June  30,  1918.  it  was  ;f43.000  odd,  an  increase  of  over 
^10.000.  The  net  profit,  after  providing  for  all  charges, 
was  respectively.  1917,  ;f23.433,  and  1918.  ;f  33. 6S9 
The  net  result  of  the  year  s  working  was  that,  after 
distributing  two  interim  dividends,  each  of  5%.  less 

tax.  and  carrying  /'2,786  to  reserve,  they  had  a  bal- ance of  nearly  ;^8,800  in  hand,  which,  added  to  the 
^19.500  in  hand  at  June  30.  1917,  gave  /2S,35y 
as  the  balance  of  profit  shown  in  the  balance  sheet. 
The  directors  only  recommended  a  final  dividend  of 
5%.  though  there  was  a  profit  balance  of  /28,359 
shown  on  the  balance  sheet,  for  the  following  reason. 
After  the  armistice  in  November  last  the  position  of 
affairs  as  regards  the  wolfram  industry  had  undergone 
considerable  changes,  and  there  was  a  larger  stock  of 
wolfram  in  this  country  than  was  needed.  The  Gov- 

ernment had  continued  to  take  delivery  of  these  con- 
centrates until  the  early  part  of  January  this  year. 

However,  although  they  had  taken  delivery,  they  had 
not  yet  received  payment  for  all  the  parcels,  and  at 
the  present  time  they  were  creditors  for  about  235  tons 
delivered  between  the  middle  of  November  and  the 

commencement  of  January,  which  represented  some- 
where about  /^40,000.  Since  January  they  had  been 

notified  by  the  Government  that  they  had  ceased  to 
requisition  their  concentrates  on  arrival  and  that  they 
were  free  to  deal  with  them  as  they  thought  fit,  sub- 

ject always  to  the  reservation  that  they  must  only  sell 
the  wolfram  to  holders  of  licenses  under  the  Tungsten 
and  Molybdenite  Order,  1917.  About  a  fortnight  ago 
they  received  a  cable  from  their  manager  stating  that 
the  Shipping  Conference  had  decided  to  reduce  the 
freight  space  hitherto  allotted  to  wolfram,  and  that 
consequently  he  would  not  be  able  to  ship  up  to  the 
full  capacity  of  his  output.  The  space  allotted  to 
them  for  February  was  87  tons,  of  which  65j  tons 
were  shipped  before  February  10,  and  assuming  that 
he  was  able  to  ship  a  further  22  tons  in  the  second 
half  of  the  month,  he  estimated  that  the  stock  in  hand 
and  in  transit  in  Burma  at  the  end  of  February  would 
be  about  ISO  tons,  and  all  this  went  to  show  that  for 

some  time — at  any  rate  until  shipping  conditions  be- 
came easier — they  would  have  to  face  the  prospect 

that  their  output  would  be  in  excess  of  the  shipping 
facilities  for  its  transit  to  England. 

In  anticipation  that  something  of  this  sort  might 
happen  at  the  end  of  the  war.  they  commenced  some 
time  ago  certain  experiments  for  the  purpose  of  obtain- 

ing a  more  perfect   separation  of  their  concentrates. 

and  he  was  glad  to  inform  them  that  so  far  these  ex- 
periments had  been  extremelv  successful  in  the  lab- 

oratory trials.  They  were  now  taking  steps  to  have 
them  tested  on  a  commercial  scale,  and  if  this  test 
should  confirm  the  results  that  had  already  been  ob- 

tained, it  was  their  intention  to  equip  the  mine  with 
a  separation  plant  to  carry  out  this  process,  and  there- 

by be  in  a  position  to  ship  the  tin  to  the  Straits  and 
the  wolfram  to  such  markets  as  might  be  available. 

There  was  another  aspect  of  the  position  which  they 
had  to  take  into  consideration,  and  that  was  the  pros- 

pect of  a  change  in  the  price  of  wolfram.  In  view  of 
the  stocks  in  sight  at  the  present  time,  it  was  quite 
likely  that  there  would  be  a  drop  in  the  price  during  the 
next  few  months,  as  compared  with  the  price  which 
had  ruled  over  the  past  two  or  three  years,  and  as 
reasonable  business  men  it  was  their  duty  to  make 
provision  for  this.  Consequently,  they  had  toconsider 
that  while  the  stock  in  hand  on  June  30.  1918.  had 
been  valued,  as  per  the  balance  sheet,  at  ̂ 38.667,  and 
had  been  realized  at  prices  in  excess  of  that  valuation, 
it  was  quite  possible  that  the  stocks  on  hand  at  June 
30  next  would  require  to  be  valued  at  a  lower  figure. 
Therefore,  weighing  up  all  these  circumstances,  the 
directors  felt  that  it  would  be  unwise  to  recommend 
the  payment  of  a  final  dividend  of  more  than  the  5% 
mentioned  in  the  report. 

With  regard  to  the  position  at  the  mine,  the  man- 
ager's report  was  a  most  excellent  one  ;  in  fact  the 

best  they  had  ever  had.  Not  only  did  the  estimated 
ore  reserves  at  June  30.  1918.  show  an  increase  of 
9,083  tons  as  compared  with  the  estimate  of  June  30. 

1917— namely.  84,047  Ions,  as  against  73.964  tons — 
but  the  estimated  mineral  values  of  these  also  showed 

an  improvement — namely.  3'95°b,  as  against  359%. 
With  regard  to  the  events  since  the  date  of  the  report, 
the  improvement  of  the  Papun  Kyauknyat  road  was 
resumed  after  the  close  of  the  rainy  season  last 
autumn,  and  they  expected  that  it  would  be  finished 
before  the  rains  came  on  again.  Unfortunately,  this 
was  not  a  matter  over  which  they  had  any  control, 
as  the  work  was  being  carried  out  by  the  Government, 
and  although  they  were  pressing  as  much  as  they  could 
for  it  to  be  pushed  ahead,  yet  they  were  compelled  to 
bepatientand  waitevents.  They  were  informed  quite 

recently  that  there  was  a  proposal  that  the  Govern- 
ment should  improve  the  road  between  Papun  and 

Bilin,  which  was  on  the  railway  from  Martaban  to 
Rangoon.  If  this  improvement  was  carried  out  and 
the  road  became  available  for  transport  of  their  con- 

centrates, it  would  proveof  very  great  benefit  to  them, 
as  the  distance  from  Papun  to  Bilin  was  very  little 
longer  than  the  distance  from  Papun  to  Kemamoung 
by  the  Yunzalin  Valley  route,  and  the  actual  distance 
to  Rangoon  would  be  shortened  by  about  120  miles, 
thus  saving  not  only  cost  in  transport,  but  also  time. 
He  was  pleased  to  be  able  to  announce  that  one  of  the 
directors,  Mr.  H.  W.  Hewitt,  would  be  visiting  the 
mine  shortly  during  a  business  visit  to  the  East. 

Mr.  H.  Greenwood  seconded  the  motion,  which, 
after  a  brief  discussion,  was  carried  unanimously. 
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The  adjourned  eighth  ordinary  general  meeting  of       tions.     Their  output  was  larger  than  in  1917  by  some 
the  shareholders  of  the  British  Burmah  Petroleum 
Company,  Lid  .  was  held  on  February  21,  at  the 
Cannon  Street  Hotel,  London.  E  C,  the  Hon.  Lionel 
Holland  (Chairman  of  the  company)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  twelve  months  ended  last  July, 
said  that  there  was  no  new  occurrence,  no  outstanding 
feature  that  differentiated  the  working  during  the  year 

from  the  previous  twelve  months  working.  The  trad- 
ing profit  again  exhibited  satisfactory  growth.  In  the 

twelve  months  1915-16  a  smart  advance  was  recorded 
of  /109,000.  in  1916-17  an  additional  ^39,000,  and  the 
present  profit  and  loss  account  showed  a  further  rise 
of  ;^79,500.  Nor  was  there  any  reason  lo  doubt  that 
during  the  current  twelve  months  they  would  main- 

tain, if  not  improve  upon,  the  figures  shown.  The  gross 
production  of  crude  oil  again  recorded  an  increase, 
being  502,400  barrels,  against  442,000.  But  the  con- 

sumption of  oil  for  fuel  purposes,  to  provide  power 
for  pumping  and  drilling,  was  again  heavy,  some  16% 
of  the  gross  production  ;  nor  was  it  likely  to  be  a  di- 

minishing feature  until  an  installation  of  electric 
power  had  been  established  for  working  iheTwingone 
field.  Unfortunately,  existing  prices  for  material  and 
labour  rendered  the  cost  of  this  at  present  prohibitive. 
That  they  enjoyed  an  increase  in  production  was  due 
to  their  having  steadily  pursued  and  maintained  an  in- 

creased programme  of  development  work  during  the 
years  preceding  the  twelve  months  under  review.  It 
was  fortunate  that  this  was  the  policy  followed  by 
the  company,  for  last  year  was  a  year  of  exceptional 
difficulties,  accentuated  from  month  to  month,  until 

they  threatened  to  put  a  stop  altogether  to  the  de- 
velopment work  upon  which  their  output  depended. 

There  had  been  a  much  heavier  cost  under  which 

field  operations  had  to  be  conducted  since  pre-war 
days  ;  but  these  factors  were  so  well  known  that  they 
needed  no  repetition  here.  Their  increased  profits 
were  for  the  year  chiefly  accounted  for  by  their  larger 
production  and  sales  of  the  lighter  product,  benzine, 
and  by  the  higher  price  that  it  had  commanded  of  late 
years.  With  the  development  of  the  internal  combus- 

tion engine,  and  the  vast  development  of  motor  traffic. 
there  arose,  even  before  the  war,  a  growing  demand 
for  this  oil  product.  Their  trade  in  Indiaand  Burma, 
their  home  markets,  was  mainly  in  kerosene,  in  burn- 

ing oil  It  was  their  chief  product,  the  standby  of  the 
industry.  And  here  they  did  not  reap  the  benefit  that 
oil  concerns  located  in  other  paits  of  the  world  enjoy- 

ed of  an  increased  selling  price.  Their  principal 
manufactured  product  was  the  cheaper  quality  of  burn- 

ing oil — the  low  grade  kerosene -used  by  the  poorer 
natives,  and  the  Indian  (Government  had  fixed  a  maxi- 

mum price  at  which  this  brand  should  be  marketed. 
He  mentioned  last  year  liow  the  improving  market  for 
waxhadencouraged  them  toremodel  iheirwaxplant  and 
resume  the  manufacture  of  white  wax.  They  aug- 

mented their  shipments  during  the  year  by  some 
300,0001b.  in  weight,  and  the  sales  by  a  couple  of 
lakhs  of  rupees.  The  demand  for  astaki,  for  fuel  oil, 
in  the  same  way  had  been  emphasized  by  war  condi 

1,800  tons,  and  although  an  old-standing  contract  to 
supply  fuel  oil  at  a  fixed  figure  to  the  Irrawaddy  Flo- 

tilla Company,  for  the  flats  that  conveyed  their  crude 
oil  from  the  fields,  prevented  their  gaining  the  full  ad- 

vantage of  an  advance  in  the  market  price,  their  sale 
revenue  from  this  source  improved  by  some  /6,000. 

On  the  credit  side  of  the  profit  and  loss  account,  the 
balance  brought  in  from  revenue  account  was 
^371,945,  against  /292.348  for  the  year  ended  in  July, 
1917,  or,  with  agency  fees,  interest,  and  transfer  fees 

added,  /'SSI, 298,  against  /299,126  the  previous  year. The  interest  derived  from  the  investments,  which  con- 
sisted of  British  and  Indian  Government  War  securi- 

ties, was  higher  by  about  £1.000.  Agency  fees — the 
fees  and  commission  received  for  managing  the  opera- 

tions of  the  Rangoon  Oil  Company — were  up  by  some- 
thing over  /l,200.  Besides  allocating  a  sum  of 

^10,000  out  of  profits  towards  the  redemption  of  its 
debentures,  the  Rangoon  Oil  Company,  for  the  first 
time  for  many  years,  was  able  to  declare  a  modest 
dividend  of  5%  upon  its  share  capital,  mostly  held  by 
this  company.  The  dividend  was  not  paid  until  No- 

vember, so  it  did  not  appear  in  these  accounts.  Divi- 
dends received  on  their  shareholding  in  the  Rangoon 

Oil  Company  were  applied  to  the  purchase  of  their 
first  debenture  stock.  The  capital  expenditure  at 
the  refinery  was  once  more  quite  insignificant.  A 
good  deal  of  useful  reclamation  work  was  done,  the 
river  wall  extended,  the  fresh  water  supply  enlarged. 
The  only  other  item  calling  for  notice  was  reserve 
account.  Last  year  they  were  content  to  put  only 
/I5,000  to  reserve.  This  year  they  felt  called  upon  to 
make  to  reser\  e  and  contingent  reserve,  taken  together, 

the  very  substantial  allocation  of  /'IIO.OOO.  The  un 
certainty  inherent  in  oil  production,  the  wasting  na- 

ture of  oil  wells,  the  fact  besides  that  a  large  portion 
of  the  profit  made  was  locked  up  in  the  business  of  the 
company,  rendered  a  substantial  general  reserve  fund 
a  matter  of  prudence.  The  board  recommended  that 
the  dividend  to  be  declared  for  the  past  year  should 
be  increasedfrom  the  7i%  paid  for  1917  to  12i%  free  of 
income  lax.  The  payment  would  be  made  on  March, 
and  they  would  propose  again  lo  pay  an  interim  divi- 

dend at  the  end  of  July  next  on  account  of  the  first 

six  months'  working  of  the  current  year.  On  what 
now  appeared,  looking  forward,  to  be  their  chief  cause 
for  anxiety,  he  had  more  than  once  insisted.  The  oil- 

fields in  ihe  Yenangyaung  district  were  their  main 
source  of  production,  and  for  years  conditions  in  Yen- 

angyaung had  been  l)ecoming  less  favourable.  The 
proved  sands  were  getting  exhausted.  To  maintain 
their  output  calleil  for  more  costly  and  extensive  drill- 

ing. The  day  nuisi  come  when  it  would  be  essential 
for  the  stability  of  iln-  cumpany  that  it  should  find  new 
productive  fields  cil  commercial  value.  For  the  time 
indeed  any  immedi  >te  cause  for  anxiety  had  been  al- 

layed by  the  very  favourable  results  ihat  had  followed 
upon  the  sinking  down  to  the  deeper  sands  wells  in 
the  Berne  section  of  the  Yenangyaung  field. 

Mr.  Henry  C.  Taylor  seconded  the  motion,  which 
was  unanimously  adopted. 
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EDITORIAL 
LADIES  are  now  eligible  for  membership 

/  oftheGeologicalSociety.  Paleontology, 
paleo-botany,  and  crystallography  are  subjects 
in  which  many  ladies  have  shone.  It  was 
anomalous  thai  students  of  the  calibre  of  Miss 
Reeks  and  Dr.  Marie  Stopes  should  hitherto 

have  been  denied  entry  to  the  society  repre- 
senting geological  science. 

TWO  months  ago  we  drew  attention  to 
the  incompleteness  of  the  monthly  Board 

of  Trade  returns  relating  to  the  imports  and 

exports,  and  called  for  greater  detail  of  classi- 
fication of  materials,  their  sources  and  des- 

tination. Chemical  manufacturers  have  also 
expressed  their  dissatisfaction  with  the  present 
system.  We  are  informed  that  the  Board 
of  Trade  has  the  matter  under  consideration, 
and  that  before  long  many  improvements  will 
be  introduced  in  the  method  of  presentation. 

SIR  William  Crookes,  who  died  early  this 
month  at  the  age  of  86,  was  known  in  min- 

ing circles  as  the  author  of  "  Select  Methods  of 
Chemical  .Analysis"  and  the  translator  of  Ger- 

man works  on  metallurgy.  He  was  blamed 
by  some  for  interesting  himself  in  the  trans- 

mutation of  metals,  but  from  the  point  of  view 
of  the  modern  theory  of  the  constitution  of 
matter  he  was  right  in  investigating  all  claims 
put  forward.  The  science  of  radio-physics 
was  founded  on  his  discoveries,  and  the  use  of 
atmospheric  nitrogen  for  the  manufacture  of 
fertilizers  was  one  of  his  many  suggestions  of 
a  practical  nature. 

IN  this  issue  we  print  the  first  half  of  an 

article  by  Mr.  \'.  F.  Stanley  Low  on  the 
history  of  froth  flotation  as  developed  at  Broken 
Hill.  Very  little  has  been  written  on  flotation 
by  Australian  chemists  and  engineers,  owing 
to  circumstances  which  need  not  now  be  de- 

tailed. Nearly  everything  published  hascome 
from  American  writers,  who  have  been  free  to 

talk,  and  who  are  always  desirous  of  exchang- 
ing experience  with  others.  Mr.  Low  was 

manager  of  Block  10  mine  during  the  period 
of  the  development  of  froth  flotation,  and  he 
can  give  us  reminiscences  based  on  first-hand 
knowledge.  Toexperts  his  article  may  appear 
to  be  elementary  or  even  sketchy,  but  they 
will  find  something  in  it  with  a  personal  touch 
to  interest  them.  To  the  unskilled  reader  his 

outline  of  the  several  processes  will  be  emi- 
nently informative,  for  he  gives  in  a  concise 

manner  short  descriptions  of  the  most  modern 
developments  of  methods  of  treatment.  We 
are  also  glad  to  give  an  Australian  manager 
the  opportunity  of  expressing  his  opinion  of 
German  buyers  of  concentrates. 

CONGRATULATIONS  are  due  to  the 
Cornish  Chamber  of  Mines  for  the  excel- 

lent year-book  just  published.  The  editor  of 
this  book  is  Mr.  Harold  E.  Fern,  the  London 
secretary  of  the  Chamber.  It  is  appropriate 
that  West  Country  records  should  be  continued 
by  the  nephew  of  the  late  Mr.  J.  H.  Collins. 
The  year-book  is  in  fact  a  supplement  to  Mr. 

Collins's  "Observations  on  the  West  of  Eng- 
land Mining  Region."  Particulars  of  theyear- 

book  are  given  in  our  Camborne  letter. 

READERS  will  be  pleased  to  know  that 
Mr.  E.  T.  McCarthy  has  continued  to 

write  his  reminiscences,and  that  another  volume 
will  be  published  shortly.  The  original  book, 
which  we  reviewed  in  the  issue  of  September 
last,  covered  only  the  first  eighteen  years  of 
his  professional  life,  and  the  last  incident  re- 

corded in  it  happened  twenty-seven  years  ago. 
He  also  informs  us  that  a  second  edition  of 
the  first  volume  is  in  the  press.  The  St. 

Dunstan's  Hostel  for  Blinded  Soldiers  has 
already  benefited  by  the  sale  of  the  book  to 

the  extent  of  no  less  than  £"766,  a  result  on which  both  the  Hostel  and  Mr.  McCarthy  may 
be  heartily  congratulated. 

THE  Government  has  appointed  a  com- 
mittee, largely  composed  of  business  men, 

to  consider  the  incidence  of  the  income  tax. 

It  is  a  big  subject,  with  many  intricate  ramifi- 
cations. The  mine-owner  will  have  a  great 

deal  to  say  when  placing  his  case  before  the 
committee.  To  begin  with,  it  is  desirable  that 
in  the  case  of  companies  the  tax  should  be  on 

profits"andnoton  "  income."  Again,  mines 
should  be  recognized  as  wasting  assets,  and 
allowance  should  be  made  for  redemption  of 
capital  before  profits  are  taxed.  Third,  more 
of  the  expenditure  on  development  should  be 
debited  to  current  account  without  taxation 
than  is  now  possible.  Here  some  difference 
of  opinion  may  arise  as  to  where  development 
ends  and  where  expansion  of  the  scale  of 
operations  begins.  While  the  sinking  of  a 
new  shaft  to  tap  an  ore-body  at  depth  is  de- 

velopment, the  sinking  of  a  shaft  to  open  a 
new  block  of  ground  is  expansion.     The  sum 
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taken  from  profits  to  pay  for  sinking  in  the 
first  case  should  not  be  subject  to  tax,  but  in 
the  latter  case  it  obviously  would  be  taxable. 
Another  source  of  irritation  that  should  be  re- 

moved is  the  basing  of  the  yearly  assessment 
on  the  average  profits  of  three  years.  Under 
these  circumstances  it  may  often  happen  that 
payments  of  tax  have  to  be  made  at  a  time 
when  the  company  can  least  afford  to  do  so, 
and  that  the  funds  which  would  be  normally 

used  for  pressing  developments  are  not  avail- 
able, butare  annexed  by  the  tax  collector.  The 

reforms  now  demanded  must  not  be  regarded 
as  being  prompted  by  the  selfishness  which 
seeks  to  escape  taxation,  but  rather  as  having 
for  their  object  the  removal  of  imposts  which 
clip  the  wings  of  enterprise. 

THE  principal  .'\ustralian  lead  and  copper 
producers  have  recently  formed  a  com- 
mittee having  for  its  object  the  furtherance  of 

technical  education  for  mining  engineers  and 
metallurgists.  A  fund  has  been  created  by 
means  of  which  two  bursaries  and  two  scholar- 

ships will  be  awarded  every  year  at  the  Uni- 
versity of  Adelaide.  Each  bursary  will  be 

worth  £30  for  two  years.  One  will  be  in  con- 
nection with  mining,  and  the  other  with  met- 

allurgy. They  will  be  offered  to  students 

who  have  already  passed  the  second  year's 
examinations,  and  have  two  more  years'  work 
to  do  in  the  courses  for  the  Diploma  of  Applied 
Science.  The  scholarships  provide  for  post- 

graduate courses,  and  candidates  must  have 
completed  the  four  years  of  the  course  for  the 
degree  of  Bachelor  of  Engineering.  Two 
scholarships  will  be  offered  every  year,  one  in 
mining  and  one  in  metallurgy,  each  tenable 

for  a  year  and  of  the  value  of  /^150.  The holder  will  occupy  himself  with  study  or  re- 
search at  a  mine  or  metallurgical  works  in 

order  to  acquire  practical  experience  in  the 
profession.  At  the  termination  of  the  year 
the  trustees  of  the  fund  will  see  that  he  secures 
a  suitable  position  at  an  adequate  salary. 

AS  Mr.  Humphrey  Morgans  said  at  the 
.  March  meeting  of  the  Institution  of 

Mining  and  Metallurgy,  the  influence  of  Mr. 
T.  A.  Rickard  as  an  advocate  of  clear  writing 
is  still  required  among  mining  men.  Mr. 
Morgans,  m  commenting  on  a  paper  on  under- 

ground surveying,  protested  against  the  auth- 

or's use  of  the  expression  "  a  two-legged  tri- 
pod," and  also  inquired  why  the  mine  surveyor 

referred  tohis  underground  operationas  "field" 
work.  The  word  field"  is  one  of  great  elas- 

ticity with  many  people,  who  often  treat  it  as 

Humpty  Dumpty  used  to  do  with  all  his  vo- 
cabulary, or  say,  as  the  school  boy  did  when 

asked  for  the  difference  between  a  field 

and  a  meadow  :  "a  meadow  is  one  that  grows 
grass  and  a  field  is  everything  else."  The 
Engineering  and  Mining  Journal  often  has  a 

couple  or  more  pages  of  "  photographs  from 
the  field,"  and  among  the  pictures  are  to  be 
found  underground  views,  scenes  in  the  arid 
deserts  and  in  the  crater  of  a  volcano,  and 
photos  of  blast-furnaces,  electrolytic  vats,  and 
gas  masks.  Mr.  Morgans  and  others  will  be 
glad  to  hear  that  Mr.  Rickard  has  in  the  press 
a  new  book  on  technical  writing.  While 
welcoming  the  effectual  spur  of  his  criticism 
and  advice,  many  engineers  will  disagree  with 
Mr.  Rickard  in  detail.  For  instance,  his 
restrictions  on  the  use  of  such  words  as  prose- 

cute, install,  inaugurate,  and  contemplate,  will 
not  be  acceptable  to  those  who  take  the  Ox- 

ford Dictionary  as  their  guide.  Others  will 
regret  that  Mr.  Rickard,  while  exhorting  us  to 
forsake  the  careless  diction  of  the  mining 

oamps,  should  use  such  phrases  as  rhetori- 

cal rot,"  '  half-baked  chunks  of  knowledge," 
and  "  pernicious  piffle."  But  whether  they 
agree  with  Mr.  Rickard  in  all  details  or 
not,  engineers  cordially  acknowledge  his  great 
services  in  promoting  careful  thinking  and 
clearness  of  diction. 

Business  in  the  Mining  Market. 

Many  factors  have  combined  to  hinder  the 
resumption  of  business  since  the  Armistice. 
One  has  been  the  continuance  of  Treasury 

control  of  new  issues  of  capital  and  the  inde- 
cision shown  by  the  new  Chancellor  of  the 

Exchequer.  His  first  pronouncement  was 
reminiscent  of  the  proverbial  unscrambling  of 
eggs,  and  was  received  in  the  City  withderision. 
After  a  month's  consultation  with  competent 
advisers,  he  introduced  a  more  acceptable 
regulation,namely,  that  new  issues  can  be  freely 
made  if  the  capital  is  required  for  home  in- 

dustries, but  that  proposals  involving  the  ex- 
port of  capital  must  still  be  placed  before  the 

Treasury  for  official  sanction.  Overseas  min- 
mg  comes  within  the  latter  category,  and  there- 

fore continues  under  Government  restriction. 

No  doubt  this  regulation  entails  some  occa- 
sional hardships.  For  instance,  many  inves- 

tors here  are  chagrined  that  they  cannot  buy 
New  State  Areas  or  West  Springs  shares  in 
the  London  market.  On  the  other  hand,  we 

should  not  altogether  regret  if  Treasury  con- 
trol of  new  mining  issues  were  continued  in 

perpetuity.  Indeed,  it  seems  almost  flying  in 
the  face  of  Providence  to  ignore  a  powerful 
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weapon  applicable  to  the  elimination  of  min- 
ing swindles.  Treasury  control  has  been  exer- 

cised with  considerable  perspicacity  during  the 
last  year  or  two,  and  the  same  methods  would 
be  helpful  in  the  future.  Promoters  with 
reasonable  schemes  would  not  be  hampered, 
while  those  who  have  only  nebulous  ideas  of 

mining  would  properly  fail  to  pass  their  ex- 
aminations. The  only  valid  objection  that 

can  be  urged  against  the  system  arises  from 
the  difficulty  of  knowing  where  to  draw  the 
line.  Some  officials  would  be  too  exacting  and 
others  too  indulgent.  It  might  be  as  it  was  in 

the  censor's  department,  where  a  microscopic 
\iew  of  a  British  battleship  was  ruled  out  of 
the  design  for  a  new  coin  under  the  regulation 
that  no  illustrations  of  such  ships  may  be  pub- 

lished. For  ourselves  we  would  risk  any 

possible  evil  results  of  this  sort,  for  the  regu- 
lation would  undoubtedly  have  a  wholesome 

effect  on  the  shady  promoter. 
Other  aspects  of  the  general  question  of  the 

protection  of  the  public  from  mining  swindles 
are  provided  by  the  failure  of  the  Stock  Ex- 

change adequately  to  discipline  its  members 
as  to  the  nature  of  the  goods  in  which  they 
deal,  and  the  disinclination  of  the  Government 
to  abolish  the  outside  broker.  We  are  some- 

times asked  to  exert  pressure  on  the  outside 
broker  in  order  to  secure  delivery  of  shares 

paid  for.  We  are  more  often  invited  to  ex- 
pose the  trashy  nature  of  shares  advertised  by 

the  outside  broker  or  made  the  means  of  rais- 
ing a  little  boom  on  the  Stock  Exchange.  At 

the  present  time,  in  the  absence  of  Treasury 
permission  to  issue  new  capital,  the  shares  of 
practically  defunct  companies  are  being  used 
for  the  purposes  of  Stock  Exchange  gambles. 
Most  of  the  companies  have  absolutely  no 
property  worth  working,  and  it  is  doubtful  if 
the  controllers  have  the  remotest  intention  of 
ever  conducting  mining  operations.  The  only 
tangible  results  are  that  money  is  lost  by  the 
public,  and  that  the  Stock  Exchange  and  min- 

ing have  their  good  names  undeservedly  be- 
smirched. It  is  a  pity  that  any  member  of 

the  Stock  Exchange  can  be  induced  to  become 
a  partner  in  the  peddling  of  rubbish.  It  is 
little  use  the  Magazineenteringinto  acampaign 
to  protect  people  who  buy  mining  shares 
without  knowing  the  nature  of  the  particular 
business  of  each  company.  They  do  not  in 
any  case  buy  for  dividends,  but  merely  in  the 
hope  that  the  shares  will  rise  in  value  owing 
to  Stock  Exchange  influence.  The  only  min- 

ing of  interest  to  us  is  that  which  has  for  its 
object  the  extraction  of  metals  and  minerals, 
and  our  advice  as  to  prospects  of  any  particu- 

lar project  from  that  point  of  view  is  always 
at  the  disposal  of  our  readers.  But  prognosti- 

cation as  to  movements  in  the  value  of  shares 

arising  from  wire-pulling  in  the  market  and 
on  the  Stock  Exchange  does  not  come  within 

the  scope  of  the  Magazine.  Our  general  atti- 
tude on  this  subject  may  be  indicated  by  the 

expression  of  the  wish  that  the  pull  on  those 
wires  was  not  quite  so  strong. 

Improving  the  Lot  of  the  Worker. 
The  campaign  for  improving  the  pay  and 

surroundings  of  the  worker  received  a  tre- 
mendous impetus  from  the  war,  and,  in  this 

country,  and  in  other  component  parts  of  the 
Empire,  it  has  been  generally  admitted  that 
further  serious  efforts  must  be  made  in  this 

direction.  Parliament  and  the  average  citi- 
zens were  prepared  to  do  much  to  improve 

working  conditions,  but  would  have  thanked 
the  Trades  Unions  for  less  precipitancy  than 
they  have  shown.  It  would  have  been  more 
conducive  to  good  results  and  to  the  preserva- 

tion of  temper  if  the  labour  questions  had 
been  postponed  until  peace  had  finally  arrived. 
But  a  wilful  man  must  apparently  have  his 
way,  and  the  masters  will  have  to  cudgel  their 
wits  to  find  some  off-set  against  the  increased 
wages  bill.  The  solution  of  the  matter  in  the 
domain  of  mining  must  be  the  more  liberal 
expenditure  of  capital  on  the  development  of 

new  ideas,  the  greater  application  of  under- 
ground machinery  at  the  mines,  and  the  free- 

ing of  the  land  from  the  present  arbitrary  sys- 
tem of  ownership.  The  conditions  in  England 

still  exhibit  some  features  of  old  feudalism. 

The  success  of  operations  of  all  sorts  has  de- 
pended on  a  plentiful  supply  of  cheap  labour. 

The  landowners'  rights  and  privileges  stand 
in  the  way  of  reforms,  both  social  and  in  busi- 

ness. It  is  not  so  much  that  the  landowners 
are  callous,  but  that  they  are  bound  by  family 

trusts  which,  by  law,  prevent  them  from  ex- 
pendmg  capital  or  embarking  on  any  enterprise 
of  a  social  and  unremunerative  character.  The 

shackles  of  the  family  trust  also  make  them- 
selves felt  in  many  businesses.  In  a  new 

country,  land  tenure  has  fewer  restricting 
complications,  and  labour  is  scarce.  Thus  the 

housing  problem  is  simplified  and  the  condi- 
tions improved,  wliile  the  use  of  machinery  can 

compensate  for  the  necessary  increase  of 
wages.  There  are  many  firms  in  this  country 
who  have  been  fortunate  enough  to  have  the 
opportunity  of  freeing  themselves  from  the 
influence  of  the  remnants  of  feudalism.  The 

communities  at  Bessbrook,  Barrow  in  Fur- 
nace, Port  Sunlight,  and   Bournville  may  be 
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mentioned  as  examples  of  many  others.  As 
regards  the  housing  of  coal  miners,  the  Kent 
operators  ha\e  shown  what  can  be  done  to 
improve  the  accommodation,  and  the  little 
village  of  Elvington  is  as  pleasant  a  place  as 
the  Hampstead  Garden  Suburb. 

Amid  the  anxious  events  at  home  it  is  pleas- 
ant to  turn  to  some  of  the  betterment  enter- 

prises in  Australia.  Last  month  the  Broken 
Hill  Proprietary  company  obtained  sanction 
of  the  court  to  alter  its  articles  of  association 
in  such  a  way  as  to  permit  the  expenditure 
of  ̂ 50,000  with  this  object  in  view.  The 

Broken  Hill  Associated  Smelters'  company 
has  done  much  recently  to  improve  the  lot  of 
the  worker,  and  we  have  given  details  in 
several  issues  during  the  past  year.  But  we 
particularly  wish  on  this  occasion  to  record 
what  has  been  done  by  the  Wallaroo  &  Moonta 
Copper  Mining  &  Smelting  Co.,  basing  our  re- 

marks on  a  public  statement  made  by  the 
manager,  Mr.  H.  Lipson  Hancock. 

As  our  readers  are  aware,  the  mines  of  this 
company  are  at  Kadina  and  Moonta,  in  the 

northern  part  of  Yorke's  Peninsula  and  120 
miles  or  so  from  Adelaide,  while  the  smelter 
is  on  the  sea-shore  at  Wallaroo.  The  mines 
have  been  worked  for  over  50  years,  and  for 
the  latter  half  of  the  time,  especially  since  the 
amalgamation  of  the  two  companies,  there  has 
been  no  serious  disagreement  between  masters 
and  men.  The  wages  are  based  on  an  agreed 
minimum,  above  which  extra  bonuses  are 
given  according  to  rises  in  the  market  price  of 
copper.  In  many  ways  this  sliding  scale  is 
preferable  to  a  system  founded  on  the  sharing 
of  profits,  for  it  avoids  the  dispute  as  to  what 
constitutes  a  profit.  The  underground  men 
work  44  hours  per  week  on  day  shift,  and  40 
hours  on  the  afternoon  and  night  shifts.  No 
mining  is  done  between  12  noon  on  Saturday 
to  7.30  a.m.  on  Monday,  and  the  afternoon 
and  night  shifts  work  only  five  days,  though 
receiving  the  same  pay  as  the  day  shift.  The 
houses  built  in  recent  years  are  of  a  good 
type,  with  gardens,  and  unoccupied  land  af- 

fords free  grazmg  for  cattle  and  horses.  The 
men  usually  own  their  houses.  In  the  earliest 
days  the  country  was  bare  and  the  conditions 
of  existence  were  dreary  enough,  but  these  have 
been  gradually  changed,  and  the  dwellers  have 
every  advantage  of  a  modern  town.  There 
are  libraries  and  reading  rooms,  halls  for  enter- 

tainments, gymnasiums,  football  and  cricket 

grounds,  girls'  clubs,  and  playgrounds  for  the 
children.  The  schools  are  under  State  con- 

trol, and  range  from  primary  to  high  and 
technical.      Churches,    Sunday    schools,    and 

friendly  societies  flourish.  Medical  service  is 
provided  by  the  company,  and  the  men  sub- 

scribe to  the  funds  required.  Compensation 
for  accidents  comes  under  the  law,  but  addi- 

tional contributions  come  from  both  the  com- 
pany and  the  men,  especially  when  necessitous 

dependents  are  left  behind  as  the  result  of  a 
fatal  accident.  Altogether  the  communities 
presided  over  by  the  company  are  singularly 
happy,  and  the  methods  and  principles  on 
which  they  were  established  might  well  be 
studied  by  other  employers. 

Water  Power  in  Scotland. 

Some  disappointment  was  felt  when  Parlia- 
ment and  the  Government  decided  last  year  to 

refuse  the  Bill  promoted  by  the  British  Alu- 
minium Company  for  the  expansion  of  its 

hydro-electric  installations  in  Scotland.  It 
will  be  remembered  that  the  company  wished 
to  utilize  the  waters  of  Lochs  Trieg  and  Lag- 
gan,  as  the  capacities  at  Kinlochleven  and 
Foyers  were  below  the  requirements  of  the 
expanding  industry.  It  was  felt  by  the  Gov- 

ernment and  many  private  individuals  that 
this  enterprise  should  be  postponed  until  the 
water-power  resources  of  the  country  should 
be  investigated  from  a  national  point  of  view. 
There  are  many  interests  to  be  considered 
when  negotiating  for  the  use  of  natural  water 
supplies.  The  landowners,  the  residents,  and 
the  local  governing  bodies  all  have  a  say  in 
the  matter,  both  as  regards  the  utilization  of 
the  water  and  the  erection  of  electric  transmis- 

sion lines,  and  finally  Parliamentary  powers 
have  to  be  obtained.  The  general  opinion  was 
that  complicated  questions  of  this  character 
could  be  better  handled  by  a  government  de- 

partment, which,  naturally,  has  more  influence 
than  the  individual  applicant  in  combating  the 
demands  of  the  people  with  vested  rights.  It 
is  obviously  best  to  start  on  correct  lines  at  the 
outset,  and  thus  avoid  the  overcapitalization 
which  the  country  would  have  to  shoulder 
should  the  principle  of  nationalization  be  ac- 

cepted at  a  later  date.  The  railways  would  be 
in  a  happier  position  now  if  the  purchase  of 
land  and  rights  of  way  had  been  publicly  con- 

trolled from  the  outset.  The  same  may  be 
said  of  such  enterprises  as  the  Manchester 
ship-canal,  which  was  blocked  for  many  years 
in  Parliament,  and  ultimately  saddled  with  a 
big  capitalization  due  to  the  requirements  of 
the  landlords,  and,  incidentally,  of  the  railways. 

When  the  scheme  of  the  British  .\luminium 

Company  was  withdrawn  by  request,  a  com- 
mittee to  consider  the  water-power  resources 

of  the    British   Isles    was  appointed    by    the 
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Board  of  Trade,  and  four  engineers  of  stand- 
ing were  deputed  to  examine  the  various  plans 

already  suggested  throughout  the  kingdom, 
and  to  make  personal  exammations  and  submit 
their  own  proposals.  Their  duties  were  much 
simplified  and  assisted  by  the  work  done  and 
the  proposals  made  by  earlier  bodies  and  by 
industrial  pioneers.  The  Conjoint  Board  of 
Scientific  Societies  had  already  prepared  a  re- 

port on  the  subject,  covering  the  British  Em- 
pire, and  to  Messrs.  Vaux  Graham  and  Alex- 
ander Newlands  is  due  a  large  share  of  the 

credit  for  pioneer  work.  In  preparing  the  new 
campaign,  the  committee  decided  to  examine 

the  Scottish  resources  first,  as  they  are  ob- 
viously the  most  promising.  In  the  English 

Lake  District,  the  Pennine  Chain,  and  Wales, 
many  of  the  lakes  and  catchment  basins  are 

already  employed  for  providing  the  water-sup- 
ply of  towns,  and  the  probability  is  that  these 

demands  will  increase,  so  that  these  areas  re- 
quire more  prolonged  examination  before  any 

opinion  can  be  given  as  to  their  value  as  sources 
of  hydro-electric  power.  The  committee  also 
decided  that  the  study  of  the  Irish  resources 
should  be  handed  over  to  a  special  sub-com- 
mittee. 

The  first  interim  report  of  the  committee 
was  published  last  month,  and  from  it  we  find 
that  the  water-power  resources  of  Scotland  are 
very  much  greater  than  was  originally  sup- 

posed. The  area  covered  by  the  report  covers 
parts  of  three  counties,  Inverness,  Perth,  and 
Argyll.  Details  of  nine  schemes  are  given 
in  the  report.  The  aggregate  power  that  can 
be  developed  by  their  means  is  estimated  at 
183,500  electrical  horse  power,  corresponding 
to  an  output  of  1,200  million  units  per  year. 
The  generation  of  this  power  would  save  the 
combustion  of  1,850,000  tons  of  coal  per  year. 
This  is  a  very  difficult  tale  from  that  of  the 
Royal  Commission  on  Coal  Supplies  of  1905. 
It  was  then  stated  that  the  harnessing  of  the 
wholeavailable  water  in  the  British  Isles  would 

only  save  1,200,000  tons  of  coal  per  year.  The 
latter  figures  were  no  doubt  largely  based  on 
guesses,  or  at  any  rate  on  very  crude  mvestiga- 
tions.  We  can  only  say  that  the  figures  now 
published  confirm  our  own  impressions,  gained 
by  personal  knowledge  of  the  likely  spots  in 
Scotland,  Wales,  and  elsewhere,  and  endorse 
the  many  statements  in  our  pages  advocating 
the  greater  use  of  hydroelectric  power  in  this 
country. 

The  regions  where  it  is  proposed  to  develop 
the  water  resources  are  full  of  romance  and 

beauty.  The  mountains,  rocks,  streams,  and 
lakes  provide  grand,  if  gloomy,  scenery.     The 

birches  and  the  pines  and  the  ferns  thrive 

gloriously.  The  salmon  fisher  and  the  deer- 
stalker are  in  their  element.  Old  memories 

are  revived  by  visiting  the  passes  of  Glencoe 
and  Killiecrankie,  and  the  spirits  of  Bonny 
Prince  Charlie  and  Macbeth  still  hover  over 
the  scene.  Those  whose  hearts  are  in  the 
highlands  may  protest  against  the  desecration 
of  both  land  and  water,  but  it  must  be  remem- 

bered that  the  generation  of  hydro- electric 
power  contaminates  neither  river  nor  air,  and 
that  the  industries  established  by  its  means 
will  introduce  greater  sources  of  sustenance 
for  the  population  than  is  provided  by  farming 
operations  in  a  damp  and  chilly  climate. 

Of  the  nine  separate  schemes,  the  largest 
deals  with  the  waters  of  Lochs  Ericht,  Ran- 
noch,and  Lydoch  in  north  Perthshire,  running 
intotheTummelriver.  This  is  good  for42,000 
e.h.p.  The  next  is  the  scheme  promoted  by 
the  British  Aluminium  Company,  to  utilize 
Lochs  Laggan  and  Trieg,  in  south  Inverness, 
flowmg  mto  the  Spean  river,  and  estimated  to 
generate  38,000  e.h.p.  The  third  will  generate 
31,000  e.h.p.,  and  will  employ  the  waters  of 
Lochs  AfTric  and  Mullardoch,  in  the  northern 
part  of  Inverness.  The  fourth  will  generate 
27,000  e.h.p.,  and  will  employ  the  waters  of 
LochsQuoichand  Loyne  in  western  Inverness. 
The  others  are  on  a  rather  smaller  scale,  the 
horse  power  ranging  from  7,200  to  12,000,  the 
localitiesbeing  Loch  Awe  in  Argyll,  Kilmorack 
falls  near  the  town  of  Inverness,  Loch  Clunie 
and  Morriston  river  in  western  Inverness,  the 
Lower  Farrar  river  in  northern  Inverness,  and 
Loch  Monar,  also  in  northern  Inverness.  It 
is  estimated  that  the  cost  of  the  installations 
will  total  ̂ 7,075,000,  or  j^38  per  e.h.p.,  the 
latter  being  an  average  of  figures  ranging  from 

^17  to  £^45.  The  cost  of  generating  the  cur- 
rent is  estimated  at  0T5d.  per  unit.  As  re- 

gards the  method  of  employing  the  current, 
there  are  a  number  of  important  towns  and 
industrial  centres  within  a  distance  of  eighty 
miles,  such  as  Glasgow,  Edinburgh,  Aberdeen, 
and  Dundee,  while,  locally,  there  are  plenty 
of  sites  on  the  seaboard  suitable  for  the  erec- 

tion of  electro-metallurgical  and  electro-chem- 
ical plant.  In  cim elusion,  we  may  say  that 

the  committee  docs  not  confine  its  attention  to 
big  schemes,  but  that  it  also  impresses  on  the 
manufacturer  and  the  public  the  fact  that  there 
are  innumerable  small  sources  of  water-power 
available  throughout  the  country  only  requir- 

ing a  little  expenditure  of  capital  and  involv- 
ing a  minimum  of  running  expenses.  This 

aspect  of  the  question  was  well  presented  in 

an  article  in  last  month's  issue. 
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Introduction. — Peace  is  still  postponed; 

labour  troubles  at  home,  if  less  acute  for  the 

present,  are  by  no  means  settled  ;  the  out-of- 
work  donation  prevents  a  general  resumption 
of  trade  activity  ;  the  position  in  Russia  causes 
much  anxiety.  In  mining,  things  are  dull,  as 
the  demand  for  metals  is  low  and  the  war  stocks 

are  high.  The  owners  of  home  non-ferrous 
mines  are  discouraged  by  the  want  of  sym- 

pathy shown  by  Government  departments. 
The  e.\port  of  gold  from  this  country  has  been 
prohibited  except  under  special  licence,  a  step 
rendered  necessary  by  the  withdrawal  of  con- 

trol of  the  American  exchange.  The  price  of 
silver  in  this  country  is  now  ruled  by  the 
.American  exchange.  The  Amalgamated  Prop- 

erties of  Rhodesia  has  lost  its  case  in  the  House 
of  Lords. 

Transvaal. — Labour  troubles  and  political 
unrest  are  causing  difficulties,  particularly  in 
Johannesburg,  and  the  public  services  have 

suffered  from  the  action  of  workers'  unions 
which  desired  to  take  control  in  the  fashion  of 
the  Bolsheviks.  .At  the  time  of  writing  a 
settlement  seems  to  have  been  reached.  At 

the  mines,  the  supply  of  native  labour  is  in- 
creasing. On  the  other  hand,  the  position  of 

the  low-grade  mines  continues  acute  owing 
to  the  absence  of  profit  and  the  prospect  of 
losses,  and  some  announcement  relating  to 
stoppage  may  be  expected  unless  the  outlook 
becomes  more  settled. 

At  Modderfontein  East  the  reef  has  been 
cut  from  No.  3  shaft,  the  northern  of  the  two 
shafts  sunk  to  develop  the  new  ground.  At 
the  point  of  intersection,  the  ore  averaged  8 
dwt.  over  a  reef  width  of  33  inches.  It  is 
proposed  to  raise  further  working  capital  by 
the  issue  of  debentures.  In  the  first  instance, 

/^200,000  debentures  bearing  6i%  interest  are to  be  issued,  redeemable  at  ̂ 105  on  July  1, 
1921, and  convertible  intoshares.  If  develop- 

ments warrant,  a  further  £"300,000  will  be 
issued  on  the  same  terms.  During  the  cur- 

rency of  the  debentures  no  profits  will  be  dis- 
tributed except  the  share  due  to  the  Govern- 

ment under  the  lease. 
.At  the  Geduld  mine,  the  amount  of  ore 

milled  during  1918  was  513,200  tons,  an  in- 
crease of  87,500  tons  over  1917,  and  190,220 

tons  over  1916.  The  yield  of  gold  was  worth 

^747,905,  or  29s.  Id.  per  ton,  and  the  work- 
ing cost  was  ̂ 513,664,  or  20s.  per  ton.  The 

reserve  at  December  31  was  estimated  at 

2,510,000  tons  averaging  7'5dwt.,  as  compar- 

ed with  2,200,000  tons  of  the  same  assay- 
value  the  year  before.  By  the  adoption  of 
the  cementation  process,  the  inflow  of  water 
has  been  reduced  by  about  one  quarter. 

The  report  of  Modder  Deep  for  1918  shows 
a  sound  position.  The  tonnage  milled  was 
506,100  tons,  the  yield  ̂ 1,035,272,  and  the 
working  cost  ;^441,621.  The  yield  per  ton 
was  40s.  lid.,  and  the  cost  17s.  5d.  The 
shareholders  received  ;^487,500,  being  at  the 
rate  of  97i%.  The  reserve  at  December  31 
was  estimated  at  3,450,000  tons  averaging 

S'Sdwt.,  an  increase  of  130,000  tons  and  O'l dwt.  over  the  previous  year. 
The  Rand  Selection  Corporation  has  bought 

from  the  Custodian  of  Enemy  Property 
122,433  shares  in  the  company  held  by  him 
on  behalf  of  enemy  shareholders,  the  purchase 
price  being  £l.  13s.  6d.  per  £\  share.  The 
directors  propose  to  distribute  in  the  form  of 
a  dividend  42,206  of  these  shares,  being  at  the 
rate  of  8  shares  for  every  100  shares  held  and 
to  offer  the  remainder  for  sale  to  shareholders, 
at  the  rate  of  15  for  every  hundred  held. 

The  New  Era  Company,  one  of  the  Con- 
solidated Mines  Selection  group,  and  holding 

a  variety  of  shares  in  Far  East  Rand  and  other 
companies,  has  purchased  61,392  enemyshares 
from  the  Custodian  of  Enemy  Property  at 
8s.  9d.  per  5s.  share.  These  are  to  be  distri- 

buted as  a  bonus  to  shareholders,  being  18 
shares  for  every  100  at  present  held. 

The  Southern  Van  Ryn  company  announces 
that  a  vertical  shaft  is  to  be  sunk  to  develop 
the  property  at  depth.  The  property  is  in  the 
southern  part  of  the  Far  East  Rand,  and  Mr. 
W.  Bleloch  is  the  pioneer.  A  year  ago  the 
Consolidated  Gold  Fields  took  a  large  interest, 
and  later  assumed  technical  control.  Two 

bore-holes  were  put  down.  These  cut  the  reef 
at  2,601  ft.  and  2,860,  ft.  respectively.  The  as- 

say values  were  low,  but  Mr.  C.  D.  Leslie,  the 
Gold  Fields  engineer,  was  not  discouraged, 
holding  that  the  chief  function  of  the  bores  was 
to  indicate  the  depth  at  which  the  reef  lies. 
Two  other  companies  operating  in  the 

southern  part  of  the  Far  East  Rand  are  the 
New  Albion  and  the  Newdwarf.  The  first  of 
these  holds  an  option  on  \  alsfontein  farm,  and 

an  interest  in  Dr.  Sauer'sexploration  on  Bosch- 
hoek.  The  second  holds  options  on  Klipstapel 
and  Wolfhok.  There  is  no  geological  evidence 
at  present  that  these  options  are  of  any  value. 

Daggafontein  is  to  increase  its  capital  by  the 
creation  of  300,000  new  shares.     It  is  felt  that 
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the  lime  has  now  arrived  for  defining  the  com- 

pany's mynpacht  and  for  securing  additional 
mining  rights  from  the  Government  in  order 
to  make  a  mining  property  of  suitable  size. 

Rhodesia. — The  output  of  gold  in  Rhodesia 
continues  to  improve,  though  theafter- effects  of 
the  influenza  epidemic  are  still  visible.  The 
return  for  February  was  ̂ 210,885,  as  com- 

pared with  ̂ 211,917  in  January,  ̂ 136,780  in 
October,  and  ;{r232,085  in  February,  1918. 
At  the  Wanderer,  no  development  has  been 
done  lately  owing  to  labour  shortage,  and  the 
ore  milled  has  been  drawn  from  the  richer  sec- 

tions of  the  mines.  A  cable  comes  from  the 
Gaika  relatmg  to  further  hopeful  developments : 
a  south  drift  on  No.  3  level  from  No.  16  shaft 
driven  on  the  Rubble  reef  has  passed  for  17^  ft. 
through  ore  averaging  31  dwt.  per  ton  across 
38  inches.  The  Eldorado  mine  is  expected  to 
stop  milling  next  month,  owing  to  the  reserves 
being  exhausted. 

The  judgment  of  the  House  of  Lords  in 
the  celebrated  case  of  the  Amalgamated  Prop- 

erties of  Rhodesia  against  the  Globe  &  Phcsnix 
confirms  those  of  the  Court  uf  Appeal  and  of 
the  Court  of  Chancery,  and  the  Amalgamated 
Properties  finally  loses.  Many  people  are  in- 

clined to  blame  Amalgamated  Properties  for 
undertaking  this  litigation,  but  our  own  belief 
is  that  if  the  case  had  been  argued  before  courts 
in  a  country  accustomed  to  the  Apex  Law 
the  geological  evidence  would  have  led  to  a 
different  verdict. 
The  Rhodesia  Broken  Hill  Development 

Co.  reports  that  the  Rhodesia  Lead  &  Zinc 
Syndicate,  which  undertook  development  and 
the  erection  of  lead  smelters,  has  been  placed 
in  voluntary  liquidation,  the  company  having 
acquired  the  whole  of  the  shares  and  the  syndi- 

cate having  redeemed  its  debenture  issue  of 

£"60,000.  Subsequent  exploration  by  bore- 
hole was  done  by  the  Central  Mining  &  Invest- 
ment Corporation,  and  the  results  have  been 

so  favourable  that  the  corporation  will  exercise 
its  option  to  take  up  shares,  provided  Treasury 
consent  is  obtained.  At  No.  1  kopje  the 
bores  indicate  the  existence  of  ore  containing 
100,000  tons  of  lead  and  25,000  tons  of  zinc. 
At  No.  2  kopje  there  is  300,000  tons  of  ore 
averaging  32%  zinc.  Conditions  indicate  the 
existence  of  much  more  ore,  and  the  consult- 

ing engineers,  Messrs.  Hooper,  Speak  &  Co., 
recommend  a  systematic  geological  examina- 

tion. The  Francois  method  of  cementation 
is  to  be  adopted  for  stopping  the  inflow  of 
water.  A  third  lead  furnace  is  to  be  erected, 
bringing  the  output  to  1,500  tons  per  month, 
and  zinc  smelting  is  to  be  undertaken. 

The  Shamva  company  announces  that  an- 
other ore-body  has  been  discovered.  This  is 

on  Cymric  Hill,  and  it  averages  3'8  dwt.  per 
ton  over  30  ft.  At  the  Shamva  ore-body,  the 
reserve  is  estimated  at  over  2,000,000  tons 

averaging  4'3  dwt.  The  new  ore-body  was found  in  the  course  of  the  prospecting  work 
undertaken  on  the  recommendation  of  the  late 
Dr.  G.  S.  Corstorphine. 
West  Africa. — The  output  of  gold  during 

February  was  /^  11 2,6 16,  as  compared  with 
^104,063  in  January,  and  ̂ 1 12,865  in  Febru- 

ary, 1918.  The  eflfects  of  the  influenza  epi- 
demic seem  to  have  passed  away,  as  all  the 

mines  report  a  normal  output. 
Australia. — The  Broken  Hill  South  is  ar- 

ranging to  take  70,000  shares  in  the  Electroly- 
tic Zinc  Company  of  Australasia.  The  present 

shareholders  in  the  latter  are  Amalgamated 

Zinc  (De  Bavay's)  with  280,000  shares,  and 
the  Zinc  Corporation  with  70,000  shares. 
Amalgamated  Zinc  produces  the  zinc  concen- 

trate from  the  South  mine's  zinc  tailing.  Event- 
ually ;^1,000,000  will  be  spent  on  the  electro- 

lytic zinc  plant  and  on  the  establishment  of 
industries  utilizing  the  zinc.  At  present  the 
output  of  zinc  is  90  tons  per  week,  and  this  is 
to  be  raised  to  100  tons  per  day.  Conditions 
in  Australia,  particularly  those  in  connection 
with  labour,  favour  electrolytic  production 
rather  than  distilling  methods.  In  this  con- 

nection it  is  of  interest  to  note  that  the  Sul- 
phide Corporation  cannot  get  sufficient  Eng- 

lish workmen  for  the  smelting  works  at  Seaton 
Carew,  Durham,  and  has  received  permission 
to  import  Belgians  for  the  purpose. 

An  important  discovery  of  alluvial  tin  is  re- 

ported from  Cox's  Bight,  at  the  extreme  south 
of  Tasmania.  Here  the  beach  is  wide  and 
extends  for  miles  at  the  foot  of  granite  cliffs. 
Bore-holes  in  the  sand  show  tin  to  a  depth  of 
over  50  ft.  Local  enthusiasm  compares  the 
deposit  to  that  at  Tongkah  Harbour. 

India. — The  yearly  reports  of  the  Mysore, 
Ooregum,  and  Nundydroog  all  show  poor  re- 

sults of  development  in  depth,  and  at  the 
Mysore  the  yearly  output  has  been  adversely 
affecteil  thereby.  The  depletion  of  the  ore 
reserves  at  Mysore  and  Nundydroog  has  been 
considerably  arrested  by  the  stoping  operations 
providing  more  ore  than  was  called  for  by  the 
estimates.  Rock  bursts  are  gradually  becom- 

ing more  troublesome.  The  latest  news  from 
Ooregum  shows  that  better  results  are  now 

being  obtained   in  depth  in  Oakley's  section. 
Malaya. — The  renewal  of  mining  activities 

after  the  war  is  being  postponed  owing  to  la- 
bour  unrest  at    home.     A   characteristic   in- 
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stance  of  this  is  provided  by  the  case  of  the 
Ipoh  Tin  Dredging  Co.  This  company  has 
a  large  area  of  payable  ground  on  the  opposite 
side  of  the  railway  to  that  now  being  worked, 
and  has  considered  the  question  of  providing 
a  second  dredge  in  order  to  work  it.  The 
tenders  submitted  by  builders  in  this  country, 
however,  contain  so  many  reservations  based  on 
the  cost  of  materials  that  the  directors  have 
decided  not  to  fix  any  contract  at  present. 

Siam. — TheTongkah  Harbour  tin-dredging 
enterprise  appears  to  be  assured  of  a  new  lease 
of  life  by  the  results  of  boring  in  the  outer 
harbour.  At  the  present  time.  No.  6  is  the 
only  dredge  that  can  withstand  the  rough 
weather  often  experienced  in  the  outer  harbour 
during  the  monsoon,  and  it  is  proposed  there- 

fore to  build  a  new  dredge,  specially  designed 
for  the  purpose,  whenever  a  contract  can  be 
placed  to  advantage.  We  take  the  opportunity 
of  drawing  attention  to  the  history  of  this 
enterprise  given  in  our  last  issue,  and  to  the 
accountof  other  Australian  tin-dredging  opera- 

tions in  Siam  and  Malaya  appearing  elsewhere 
this  month. 

Spain  —  The  mines  of  the  Cordoba  Copper 
Co.  are  to  be  closed  temporarily  owing  tothe  un- 

certainty in  the  copper  market.  During  1918 
the  income  and  expenditure  were  approxi- 

mately equal,  but  since  then  conditions  have 
becoine  worse  and  losses  have  been  made. 
As  recorded  a  year  ago,  the  directors  decided 
to  abandon  the  San  Rafael  and  Eastern  sec- 

tions owing  to  disappointing  results,  and  to 
pay  special  attention  to  developments  in  depth 
in  the  San  Lorenzo  section.  This  shaft  has 
been  sunk  to  1,018  ft.,  and  drifts  east  and  west 
have  been  started.  In  addition,  a  cross-cut 
has  been  driven  southward  to  the  Excelsior 
lode,  which  yielded  much  ore  at  and  above  the 

850  ft.  level.  Scarcity  of  labour  greatly  im- 
peded this  work.  During  1918  the  ore  supply 

for  the  smelter  was  largely  drawn  from  re- 
serves. The  ore  raised  during  the  year 

amounted  to  46,369  tons,  averaging  2"39%  cop- per. At  the  end  of  the  year  the  reserve  stood 

at  64,79+  tons  averaging  2'23%,  as  compared 
with  99,139  tons  averaging  2'l6°o  at  the  end 
of  1917._ 

Russia.  —  The  directors  of  the  Russo- 
Asiatic  group  of  companies  has  issued  a  brief 
statement  as  to  the  position  at  the  various 
mines.  Several  departments  at  Kyshtim  are 
being  operated  under  the  direction  of  the  Si- 

berian Government,  acting  through  the  com- 

pany's management.  Early  in  March  the  ad- vance of  Bolshevik  forces  into  the  Southern 
Urals  necessitated  a  temporary  withdrawal  of 

the  staff  from  Tanalyk  to  Omsk;  recent  move- 
ments on  the  Siberian  front  south  of  Ufa  and 

west  of  the  Urals  indicate  that  the  mine  is 

once  more  in  the  company's  possession.  At 
Ridder  the  railway  and  engineering  shops  are 
working,  and  producing  a  revenue  which  is 
applied  toward  the  general  maintenance  of  the 
property.  .•\t  Ekibastus  the  coal  mines  are 
m  operation,  and  it  is  estimated  that  the  in- 

come will  cover  expenditure  :  the  stock  of 
zinc  has  been  sold  at  a  remunerative  figure  to 
the  Siberian  Government;  the  river  fleet  has 
been  repaired  and  put  in  condition  for  sum- 

mer traffic. 

Canada. —  In  no  place  has  the  gold-mining 
industry  been  so  favourably  affected  by  the 
cessation  of  hostilities  asat  Porcupine.  Large 
numbers  of  men  released  from  munition  manu- 

facture are  flocking  to  the  mines.  The  Dome 
Mines,  which  were  closed  owing  to  the  scarcity 
of  labour  and  the  consequent  impossibility  of 
meeting  expenses  on  low-grade  ore,  are  to  start 
again  next  month  at  the  full  capacity  of  40,000 
tons  per  month.  With  the  death  of  Captain 
De  Lamar,  the  controller,  it  is  to  be  hoped  that 
the  policy  of  secrecy  will  be  abandoned. 

United  States. — The  output  of  iron  ore 
during  1918  is  estimated  at  69,712,000  tons, 
as  compared  with  75,288,000  tons  during  1917. 
Of  the  total,  41,870,000  was  raised  in  Min- 

nesota, 17,131,000  tons  in  Michigan,  5,745,000 
in  Alabama,  and  smaller  amounts  in  Wiscon- 

sin, New  York,  Pennsylvania,  New  Jersey, 

Colorado,  Tennessee,  \'irginia,  and  Georgia. 
The  mine  of  the  Goldfield  Consolidated,  in 

Nevada,  was  one  of  the  most  spectacular  of 
all  gold  mines.  The  total  production  was  over 
seventy  million  dollars,  and  the  dividends  have 
totalled  $28,000,000.  During  the  last  two 
years  the  policy  of  letting  to  tributers  has  been 
gradually  extended,  until  the  property  left  for 

the  company  to  work  did  not  justify  the  main- 
tenance of  an  administrative  staff.  It  has  now 

been  decided  to  give  a  five  years'  lease  of  the 
whole  mine  to  an  independent  development 
company,  on  a  royalty  of  20%  of  the  output. 

During  1918,  the  Ray  Consolidated  produced 
ore  and  concentrate  containing  38,800  long 
tons  of  copper.  The  grade  of  the  ore  for  the 
whole  year  is  not  given,  but  for  the  last  quarter 
of  the  year  the  figure  was  r62%.  At  the 
Chino,  the  concentrate  and  ore  produced  con- 

tained 35,400  tons  of  copper.  During  the  last 
three  months  of  the  year  the  grade  of  the  ore 
was  r7%.  At  the  Utah  Copper,  the  copper 
content  of  the  concentrates  and  leaching-plant 
precipitates  was  80,000  tons.  The  average 
grade  of  the  ore  treated  during  the  last  quarter 
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Plan  showing   riii;  Nkw  I'koi'kkties  acoiiued  hv  thic  Santa  Ghktrvdis  Company. 

of  the  year  was  r23"u.  The  cost  per  pound 
of  producing  copper  at  these  three  mines  dur- 

ing the  last  quarter  was  19'3c.,  18'lc.,  and 
I7'88c.  respectively. 

It  is  announced  that  Messrs.  Hayden,  Stone 
&  Co.  have  bought  34,644  shares  out  of  70,000 
in  the  American  Metal  Company  at  a  price  of 
$114  per  share.  Thus  the  old  German  con- 

trol passes  into  the  hands  of  the  Utah-Nevada- 
Arizona  porphyry  copper  group. 

The  output  of  carnotite  in  the  United  States 
during  1918  is  estimated  by  Mr.  H.  C.  Meyer, 
of  the  Foote  Mineral  Company,  at  8,450  tons, 

averaging  2%  uranium  oxide  and  3i  to  '^% 
vanadmm  oxide. 

Mexico. —  In  our  issue  of  August  last  we 
mentioned  that  the  Santa  Gertrudis  company 
had  acquired  leases  of  additional  silver-mining 
properties  at  Pachuca,  three  or  four  miles  to 
the  north  of  the  property  now  being  worked. 
Further  particulars  are  now  available,  and  we 
are  able  to  give  an  explanatory  map  of  the 
■claims  and  the  lode  systems.  The  El  Bordo 
company,  from  which  the  leases  have  been 
obtained,  has  worked  the  El  Bordo  mine  on  a 
tLiirly  large  scale  ;  the  El  Cristo  has  been  a 
r mailer  producer  ;  while  the  Malmche  is  of 
considerable  speculative  value.  The  El  Bordo 
has  a  reserve  of  300,000  tons  averaging  17  oz. 
silver  and  r6dwt.  gold.  The  plan  is  to  in- 

crease the  scale  of  development  and  to  raise 
the  daily  output  to  500  tons.  The  El  Cristo 

has  a  reserve  of  125,01)0  tons  averaging  9'5  oz. 
silver;  development  will  be  started  at  a  later 
date.  The  Malinche  never  gave  particularly 
good  results  when  worked  by  the  El  Bordo 
company,  but  it  is  believed  that  the  rich  zone 
characteristic  of  the  district  at  depth  had  not 
been  reached.     It  is  now  proposed  to  sink  the 

two  shafts  to  1,000  ft.  and  to  dri\e  cross-cuts. 
As  regards  the  lode  systems,  it  will  be  seen 
from  the  plan  that  the  Viscaina  lode  passes 
through  both  the  El  Bordo  and  the  Malinche 
properties.  Between  the  two,  the  lode  is  in 
the  San  Rafael  and  Real  Dei  Monte  mines, 

where  it  has  yielded  enormous  profits.  An- 
other celebrated  lode  is  the  Maravillas,  which 

has  been  highly  profitable  in  the  Maravillas 

company's  ground.  This  lodeenters Malmche 
and  joins  the  Viscaina.  One  of  the  cross-cuts 
mentioned  will  be  driven  to  this  junction  of 

the  lodes.  The  productive  zone  of  the  Vis- 
caina lode  near  the  Malinche  boundary  is  50  ft. 

wide  and  averages  20  oz.  of  silver  per  ton,  and 
the  Maravillas  lode  near  the  Malinche  bound- 

ary is  20  ft.  wide  averaging  30  oz.  Ownership 
of  a  property  adjoining  a  bonanza  does  not 
necessarily  imply  the  possession  of  a  fortune, 
but  in  this  case  it  may  be  said  that  Malinche 
is  a  property  of  undoubted  speculative  value. 
We  published  an  article  on  the  Pachuca  dis- 

trict, written  by  Mr.  John  M.  Nicol,  in  our  is- 
sue ofi   February,    1910. 

Bolivia. — Yearly  reports  of  the  Aramayo- 
Francke  Mines,  working  tin-wolframcopper- 
silver  mines,  do  not  give  any  particulars  of 
output,  ihese  details  being  usually  presented 

in  the  Chairman's  speech.  The  report  for  the 
year  ended  May  31  last  shows  a  profit  of 

/r273,353,  out  of  which  ̂ 268,690  has  been  dis- 
tributed as  dividend,  being  at  the  rate  of  45%. 

We  shall  deal  with  the  output  next  month. 
Colombia. — Tlie  Oroville  Dredging  Com- 

pany is  acquiring  a  lode-gold  property  in 
Colombia.  Hitherto  the  company  has  been 
identified  with  alluvial  mines,  the  Pato  and 

Nechi  being  already  well  known  to  our  read- 
ers.    The  new  property  is  40  miles  from  Pato. 



AT  THE  ANTHRACITE   MINES,  SOUTH   RUSSIA 
IN   THE    EARLY   DAYS   OF  THE   WAR.  JULY.  1914.  TO   DECEMBER.  1915 

By   DR.   A.   L.   SIMON. 

The  Author  gives  his  experiences  in  the  Anthracite  mining  district,  South  Russia,  during 
the  early  days  of  the  War,  discussing  social  and  racial  conditions,  and  describing  a  num- 

ber of  interesting  engineering  problems. 

IN  the  early  summer  of  1914  I  was  in  Si- 
beria inspecting  mines  in  the  Yenisei,  Altai, 

and  Ural  districts.  Siberiawasthenbocm- 
ing.  Railways  and  river  steamers  were  over- 

crowded. So  were  the  hotels,  places  of  enter- 
tainment, and  shops.  At  the  shops  the  pres- 

sure of  eager  buyers  reminded  me  of  sale  days 
in  Oxford  Street.  The  crowd  was,  however, 
of  a  different  type.  It  consisted  chiefly  of 
peasants  who  had  made  money  by  selling 
butter,  eggs,  cheese,  etc.,  to  the  foreign  trader 
in  that  land  of  plenty.  How  different  it  all 
looked  when  I  revisited  these  same  parts  in 
spring  of  1916  ! 

I  returned  to  St.  Petersburg,  as  it  was  then 
called,  toward  the  end  of  July,  and  applied  for 
the  necessary  Russian  military  permit  to  visit 
Turkestan  professionally.  On  arrival  in  the 
Russian  capital,  the  Sarajevo  murder  and  its 
possible  consequences  formed  the  chief  topic 
of  conversation.  The  tragic  events  that  led  to 
the  various  declarations  of  war  followed  in 

quick  succession,  and  then  innumerable  diffi- 
culties arose  as  to  the  home  journey.  While 

endeavouring  to  select  a  route  that  presented 
probabilities  of  reaching  England,  I  was 
offered  a  post  as  resident  technical  adviser  to 
an  anthracite  colliery  in  Southern  Russia  be- 

longing to  an  English  company.  I  knew  the 
property  well,  having  reported  on  it  several 
years  previously.  I  accepted  the  position, 
and  proceeded  to  the  mine  forthwith.  The 
journey  south,  which  took  three  days,  showed 
the  country  to  be  in  a  normal  state  of  mobili- 

zation. At  the  stations  crowds  of  reservists 
were  waiting.  Their  families  were  with  them, 
and  when  eventually  the  reservists  boarded 
their  trains,  extremely  pathetic  f.arewell 
scenes  were  witnessed. 

At  the  mine  the  small  English  staff  seemed 
to  be  perturbed,  chiefly  owing  to  the  fact  that 
there  were  no  funds  whatsoever  to  meet  the 

most  pressing  liabilities,  such  as  workmen's 
wages  and  bills  for  foodstuffs.  The  London 
office  of  the  company,  on  being  appealed  to, 
remitted  the  money,  and  by  the  end  of  August 
the  regulation  pay-day  could  take  place. 
Another  cause  for  nervousness  was  due  to  the 
serious  blundering  of  the  local  police  during 
the  first  days  of  mobilization.     The  reservists 

employed  at  the  mine  were  ordered  by  the 
police  to  assemble  one  morning  at  5  a.m. 
They  were  marched  off  to  the  railway  station, 
where  they  arrived  at  6  a.m.,  feeling  very 
hungry.  The  train  to  take  the  men  away 
was  not  due  until  11  a.m.  The  men  from 
the  various  mines  of  the  district,  several 
hundred  in  number,  clamoured  for  food  and 
drink,  and,  as  it  was  not  forthcoming,  got  im- 

patient, broke  into  the  various  booths  near 
the  station,  and  secured  in  addition  to  food- 

stuffs considerable  quantities  of  vodka.  They 
all  got  drunk,  and  in  the  first  excitement 
decided  to  return  m  a  body  to  their  respective 
mines  and  smash  everything.  Fortunately 
the  mines  were  a  couple  or  more  miles  from 
the  station.  During  the  return  journey  one 
man  collapsed  after  another,  and  eventually 
they  all  lay  asleep  by  the  roadside.  The 
police  picked  them  up  and  put  them  into  all 
kind  of  vehicles,  brought  them   back   to  the 

The  Avthor. 
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station,  beat  them  most  unmercifully  with 
horsewhips,  and  entrained  them  eventually 
for  their  various  destinations.  During  the 
first  days  of  the  Russian  revolution  many  a 
policemen  paid  with  his  life  for  such  misdeeds 
committed  while  he  reigned  supreme.  The 
workmen  remaining  at  the  mine,  some  1,500 
in  number,  were  fairly  restive  too.  Their 
wages  for  July  had  not  been  paid,  and  they 
wanted  to  know  what  was  going  to  happen  in 
August.  Many  angry  scenes  occurred,  but 
when  they  could  be  told  that  the  August  pay- 

day would  take  place  all  anger  and  efferves- 
cence vanished  for  the  time  being.  The 

mine  assumed  its  pre-war  conditions,  which, 
from  the  technical  point  of  view,  were  far 
from  satisfactory. 

To  better  understand  the  prevailing  condi- 
tions and  various  alterations  which  became 

necessary,  I  will  give  a  short  description  of 
the  property  and  its  equipment.  The  area 
for  which  the  company  holds  the  exclusive 
mining  rights  approximates  ten  thousand 
acres.  It  is  of  irregular  shape,  and  extends 
roughly  for  3  miles  from  east  to  west  and  5 
miles  from  north  to  south.  Of  the  various 
coal  seams  on  the  property  five  have  been 

definitely  located,  but  three  only  are  being  work- 
ed. These  are  No.  I,  No.  2,  and  No.  6  seams. 

They  strike  from  east  to  west  and  dip  to  the 

south  at  angles  varying  from  9°  to  22^  all 
flattening  out  in  depth.  No.  1  seam,  the 
uppermost  of  the  series,  has  been  worked  ex- 

tensively from  three  incline  shafts,  No.  I,  3, 
and  5,  each  having  a  length  of  some  300 
fathoms  and  all  three  provided  with  endless 
haulage.  While  No.  3  and  5  shafts  start  from 
the  surface,  No.  1  incline  starts  from  a  point 
some  20  fathoms  below  the  surface,  connec- 

tion with  the  latter  being  established  by  a  small 
vertical  shaft.  No.  2  seam,  which  lies  some 
18  fathoms  below  No.  1  seam,  has  been  made 

accessible  through  cross-drifts  from  the  deep- 
er workings  of  No.  1  seam.  No.  6  seam  is 

being  worked  from  one  incline  shaft  situated 
some  2h  miles  to  the  north  of  No.  1  shaft  ;  it 
is  provided  with  single-line  tail-rope  haulage. 

The  most  important  surface  installations  are 
in  the  immediate  vicinity  of  No.  1  shaft  and 
consist  of  a  boiler  house  with  5  Lancashire 
boilers,  and  a  new  power  house  with  Curtis 
turbine  and  800  k.w.  generator.  A  medley  of 
4  smaller  steam  engines  and  electric  genera- 

tors constituted  the  old  power  plant,  which 
was  used  whenever  the  main  power  station 

had  to  be  stopped.  There  is  also  a  carpen- 

ters' shop,  mechanical  shop,  smithy,  and  haul- 
ing engine  for  No.    1   vertical  shaft.     Other 

buildings  and  structures  near  No.  1  shaft  are 
the  general  office,  the  trading  store  and 
bakery,  the  bath  house,  several  barracks  for 
workmen,  quarters  for  married  men,  a  cinema, 
storehouses,  and  stables. 

The  surface  installations  near  the  other  three 

shafts  chiefly  consist  of  workmen's  quarters, 
the  local  superintendent's  house,  winding 
engine  house,  and  coal  screening  plant.  Power 
IS  transmitted  by  overhead  wires  at  a  tension 
of  2,000  volts  to  wherever  recjuired,  and  for 
local  useis  transformed tna  tension  of  500  volts, 
except  in  the  case  of  No.  3  winder  which  is 
driven  by  the  original  current. 

Each  mine  is  under  the  direct  supervision 

of  a  Russian  mine  foreman,  a  "  Steiger." He  holds  a  full  power  of  attorney  for  his  shaft 
and  is  personally  responsible  to  the  authorities 
for  any  accidents  or  mishaps.  Similar  powers 
of  attorney  are  held  by  the  chief  mechanical 
engineer,  the  architect,  and  the  manager  of  the 
trading  store  for  their  respective  departments. 
This  course  is  absolutely  necessary,  as  it  tends 
to  reduce  breaches  against  the  innumerable 
mining  regulations  or  civil  laws  which,  if  com- 

mitted, mean  that  somebody  has  to  be  punished, 
the  punishment  generally  being  quite  out  of 
proportion  to  the  offence.  Thus  a  workman 
finding  a  black  beetle  on  a  piece  of  bread  com- 

plained to  the  police,  with  the  result  that  the 

stores  superintendent  got  a  month's  imprison- ment and  the  surface  manager  for  the  same 
offence  ten  days.  Fires  of  any  description 
alwaysentailed  heavy  penalties.  For  instance, 
a  beam  in  the  boiler  house  caught  fire,  which 
was  subdued  without  any  damage  beyond  the 

beam  being  scorched.  Result,  three  weeks' 
imprisonment  for  the  chief  mechanic.  Such 
sentences  are,  of  course,  appealed  against, 
which  means  endless  litigation  extending  over 
years.  In  the  two  cases  mentioned  the  revo- 

lution intervening  quashed  them.  Criminal 

law-  was  equally  queer  in  its  administration,  as 
an  example  will  illustrate.  A  timekeeper, 
through  the  insertion  of  fictitious  names  in  the 
pay  sheets,  had  managed  to  misappropriate 
some  2,300Rs.  The  police  on  being  informed 
arrested  him.  His  father  paid  tlie  amount 
claimed  by  the  company  into  court  and  the 
man  was  set  free  pending  his  trial  before  a 
jury.  The  day  before  the  trial  he  surrendered 
to  his  bail,  whereupon  the  sum  deposited  was 
refunded  to  the  father.  \t  the  trial  the  jury, 
consisting  of  peasants,  acquitted  the  man  on 
the  ground  that  the  company  was  rich  enough 
to  pay.  He  left  the  court  without  a  stain  on 
his  character,  while  the  company  had  no  re- 
dress. 
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The  technical  conditions  were  difficult  to 

remedy  owing  to  the  war  which  caused  hin- 
drances from  the  beginning  and  got  worse  as 

time  went  on.  I  will  deal  with  them  under 
various  headings. 

Mine  Water. — Shortly  after  arriving  at 
the  mine  the  lowest  level  of  No.  1  shaft  was 
flooded.  This  meant  that  none  of  the  work- 

ings could  be  reached,  and  the  pit  stood  idle 
for  about  two  weeks.  This,  it  appears,  had 
been  happening  periodically,  and  continued  to 
occur  while  repairs  and  alterations  were  car- 

ried out  and  fundamental  defects  removed. 

The  amount  of  water  that  had  to  be  pumped 
from  the  shaft  under  normal  conditions  was 

counted  for  through  insecure  foundations. 
Eventually  it  was  ascertained  that  undue  re- 

sistance in  the  pipe-lines  was  the  cause  of  this 
and  other  breakages.  The  pipe-lines  were 
found  to  be  badly  furred  and  partly  choked 
through  the  malicious  insertion  of  mine  sleep- 

ers. All  the  pumps  were  connected  with  a 
general  air  vessel  from  which  three  5  in.  pipe- 
hnes  600  yards  long  led  to  the  surface.  The 
wrought  iron  pipes  with  muff  connections  were 
laid  in  a  drift  running  parallel  to  the  main  in- 

cline shaft,  and  were  extremely  difficult  of 
access  on  account  of  rock  debris  covering 
them,  and  also  on  account  of  the  presence  in 
that  drift  of  an  uncovered  steam  pipe  which 
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500  gallons  per  minute.  During  the  spring 
thaw  or  after  periods  of  rain  this  amount  in- 

creased very  considerably  and  could  not  be 
coped  with,  although  the  total  capacity  of  the 
pumps  was  far  in  excess  of  any  likely  quan- 

tity. Of  the  three  electrically-driven  pumps 
the  largest  one  could  not  be  used  owing  to  a 
broken  crank  shaft,  and  of  the  two  steam- 
driven  pumps  of  the  Worthington  type  the 
largest  one  was  suffering  from  defective  valves 
and  both  from  inadequate  supply  of  steam. 

It  took  over  twelve  months  to  procure  a  new- 
crank  shaft,  thermit  for  a  temporary  repair 
being  unobtainable,  and  it  took  over  six  months 
before  an  adequate  steam  supply  was  available. 
This  delay  was  due  to  deficiencies  of  the  boiler 
plant.  They  will  be  dealt  with  later.  The 
breaking  of  the  crank  shaft  was  at  first  ac- 

was  supposed  to  supply  the  Worthingtons 
with  power  ;  instead  of  doing  that  it  caused  an 
unbearable  temperature  in  the  drift,  and  owing 

to  occasional  leakages  provided  a  steamy  at- 
mosphere impenetrable  to  the  eye.  Thesteam 

cylinders  of  the  pumps  chiefly  received  con- 
densed water  instead  of  steam.  Eventually 

the  drift  was  cleared  of  debris,  the  steam  pipe 
was  covered  with  a  mixture  of  clay  and  straw, 

and  a  new  7  in.  pipe-line,  consisting  of  flanged 
wrought  iron  pipes,  was  laid.  The  old  pipe- 
Imes  were  then  gradually  removed,  cleaned, 

flanged,  and  re-laid.  In  the  worst  cases  the 
furring  was  so  thick  that  a  bare  2  in.  passage 
was  left  clear  in  5  in.  pipes. 

The  pumping  capacity  of  the  untierground 
installation  was  added  to  through  the  installa- 

tion of  a  5  in.  centrifugal  sinking  pump  capable 
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of  working  against  a  head  of  250  yards,  which 
was  discovered  tucked  away  in  No.  2  seam 
where  it  worked  two  hours  a  day  against  a 
head  of  20  yards,  its  delivery  pipe  having  been 
reduced  from  5  in.  to  2  in. 

Another  addition  to  the  pumping  capacity 
was  created  by  locally  transforming  an  old 
steam-driven  Snow  pump  into  a  belt-driven 
one,  and  installing  it  near  the  bottom  of  No. 
3  shaft,  from  whence  it  delivered  direct  to  the 
surface.  The  alterations  and  repairs  proved 
efficient,  the  mine  never  having  been  flooded 

since  they  were  carried  out.* 
At  No.  6  shaft  considerable  trouble  with 

pumping  was  caused  through  the  acid  nature 
of  the  water.  The  ordinary  pump  with  cast- 
iron  cylinders  was  perfectly  inadequate,  being 

eaten  away  in  about  a  year's  time.  A  centri- 
fugal Boving  pump  with  bronze  lining,  ordered 

in  England,  was  received  after  much  delay. 

It  was  disco\'ered  at  the  railway  station,  but 
the  way-bill  having  gone  astray  delivery  was 
refused  for  several  months.  It  was  installed 

after  my  departure  from  the  mine  in  Decem- 
ber, 1915. 

The  fluctuating  amounts  of  mine  water 
which  have  to  be  dealt  with  and  which  neces- 

sitate pumping  installations  of  a  capacity  three 
times  as  large  as  for  normal  requirements  are 
due  to  wrong  methods  having  been  adopted 
when  starting  the  mines. 

The  anthracite  seams  have  no  proper  out- 
crops and  do  not  appear  at  or  near  the  surface 

of  the  soil.t 

The  coal  is  found  ac  a  depih  appro.ximately 
corresponding  to  the  permanent  water  level, 
which  is  that  of  the  creeks  in  the  ravines  or 
gullies  cutting  through  the  country.  The 
remnants  of  a  seam  can,  however,  readily  be 
located  and  identified  in  prospecting  trenches 
deep  enough  to  have  reached  the  undisturbed 
soil.  These  remnants  consist  of  a  thin  layer 
or  seam  of  a  white  or  pinkish  clayey  material, 
which  when  followed  into  depth  abruptly 
changes  into  the  coal  seam.  The  coal  in  the 
first  few  yards  of  further  sinking  has  a  reddish 
hue,  the  pyrites  in  that  part  having  been  oxi- 

dized. Beyond  this  transitory  stage  it  is  found 
without  any  sign  of  alteration  to  the  pyrites. 
It  is  therefore  reasonable  to  assume  that  the 
disappearance  of  the  seam  from  its  former  out- 

crop to  the  natural  drainage  level  is  due  to  sur- 
face water   circulation  and    that  a   drainage 

■  A  simple  way  to  overcome  a  l(jt  of  trouble  connected  with 
the  very  Ions  pipe-lines  consists  in  replacing  them  by  a  vertical bore-hole. 

i  The  coal  seams  of  the  region  are  all  well  known  and  most 
carefully  recorded  on  the  geological  map  of  Loutongine.  These 

records  are  not  as  a  rule  sufficiently  made  use  of.' 

channel  is  established  by  the  remnants  of  the 
former  seam.  This  is  corroborated  by  the  fact 
that  coal  pillars  left  standing  as  supports  for 
drifts,  particularly  in  seams  with  high  sulphur 
contents,  gi\e  way  after  a  short  number  of 
years.  The  pillars  left  standing  for  the  sup- 

port of  No.  6  drift,  opened  in  1908,  began  to 
crumble  away  in  1914  and  gave  considerable 
trouble  in  subsequent  years  through  being 
crushed.  The  remedy  is  simple  from  the 

engineer's  point  of  view,  and  consists  in  ce- 
mented watertight  drifts  from  the  surface  to 

well  within  the  pyritic  zone  of  the  seams. 

\'ertical  shafts  should  similarly  be  made  water- 
tight. Furthermore,  when  working  a  seam  the 

workings  should  not  extend  upwards  beyond 
15  to  20  ft.  from  the  beginning  of  the  pyritic 
zone.  This  remedy,  if  applied,  while  not 
yielding  perfectly  dry  mines,  would  certainly 
stop  surface  waters  from  penetrating  the  mine 
workings  and  would  avoid  the  installation  of 
emergency  pumping  plants  of  undue  size. 
Unfortunately  most  of  the  mines  of  that  basin 
were  started  by  owners  with  limited  means, 
who  did  not  look  to  the  future,  but  started 
working  a  seam  as  soon  as  it  was  struck  A 

real  case  of  "  apres  moi  le  deluge." 
Boiler  House. — The  steam  producing 

plant  consists  of  5  Lancashire  boilers  of  about 
1,000  sq.  ft.  heating  surface  each.  The  heat- 

ing was  efifected  through  forehearths,  furnace? 
built  in  front  of  each  boiler,  and  certainly  the 
most  wasteful  coal  eaters  imaginable.  The 
fire-bars  were  of  undulated  shape  in  order  to 
increase  air  admission.  The  doors,  however, 
were  of  wrought  iron,  warped  and  gaping  at 
top  and  bottom.  The  heat  within  the  furnace 
was  so  great  that  the  firebrick  arch  above 
them  was  fused  and  never  lasted  more  than 

two  months,  sometimes  not  more  than  a  fort- 
night. The  top  of  the  furnaces  frequently  was 

red  hot,  so  that  the  heat  in  the  boiler  house  was 
unbearable.  The  pipes  which  connected  the 
gauges  with  the  boiler  passed  through  the 
masonry  of  the  furnace  and  gave  constant 
trouble.  The  extremely  hot  flames  on  enter- 

ing the  two  heating  tubes  of  the  boiler  found 
a  check  .  u  the  slichtly  protruding  lips  of  the 
inner  tube  where  ;t  is  riveted  to  the  openings 
in  the  boiler  end,  and  these,  although  protected 
by  firebricks  which  were  fused  within  a  week 
of  starting  a  furnace,  were  so  seriously  cor- 

roded by  the  hot  gases  that  leaks  in  those 
joints  were  of  constant  occurrence.  Of  thefive 
boilers  two  were  always  out  of  action.  They 
had  to  be  freed  from  heavy  scale,  leakages  on 
the  riveted  parts  had  to  be  attended  to,  and 
the  arch  over  the  furnace  had  to  be  rebuilt. 
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To  keep  steam  up  the  best  round  coal  was  re- 
quired, about  35  tons  of  which  was  consumed 

in  24  hours. 
Apart  from  the  deficient  furnaces  the  feed 

water  was  suspected  as  the  main  cause  of 
boiler  trouble.  Chemical  analysis  confirmed 
this,  and  showed  the  water  to  contain  so  much 
ferric  and  other  sulphates  that  the  corrosive 
action  on  the  boiler  plates  and  joints  as  well 
as  the  troublesome  incrustations  were  fully  ex- 

plained ;  it  remained,  however,  a  mystery  that 
this  feed  water,  the  mine  water,  had  been  in 
use  for  some  fifteen  years  and  no  attempt  had 
been  made  to  replace  it  when  the  new  power 
plant  was  installed. 

The  water  of  a  small  creek  running  through 
the  property  was  found  after  analysis  to  be  of 
e.xcelient  quality  and  was  therefore  selected 
as  a  substitute  for  the  mine  water.  This 
necessitated  the  erection  of  a  small  pumping 

plant,  the  laying  of  a  pipe-line  500  yaids  long, 
the  cleaning  out  of  the  old  sump,  the  estab- 

lishing of  a  temporary  sump,  and  the  reorgani- 
zation of  the  various  feeding  pumps  with  their 

pipe-lines,  an  easy  task  in  peace  times  but 
rendered  extremely  difficult  through  war  con- 

ditions, as  supplies  such  as  pumps,  pipes, 
electric  cables,  etc.,  were  almost  unprocurable. 
The  installation  for  the  new  feed-water  supply 
was  completed  in  April,  1915,  and  from  that 
moment  all  boiler  troubles  disappeared. 

With  the  change  of  feed  water  the  furnaces 
also  were  being  altered.  In  the  type  adopted 
the  fuel  is  burnt  within  the  tubes.  The  grate 
consists  of  perforated  cast-iron  slabs  6  in. 
square  which,  chessboard-like,  are  loosely  held 
in  position  on  a  skeleton  frame  which  rests  on 

the  sides  of  the  tubes.  The  frame's  inner  end 

is  fixed  to  a  semicircular  plate  which  shuts  oft' the  ash  pit  from  the  rest  of  the  tube,  while  the 

part  projecting  above  the  grate  level  is  utiliz- 
ed to  hold  in  position  a  row  of  firebricks  which 

constitute  the  fire  bridge.  The  cast-iron  door 
of  the  furnace  is  fastened  to  the  outer  end  of 
the  frame  and  to  the  projection  of  the  inner 
tube.  The  space  below  the  door  is  closed 
with  a  sheet-iron  flap  provided  with  two  holes 
into  which  are  fixed  short  trumpet-shaped  3  in. 
tubes ;  into  their  centre  plays  a  steam  jet, 
thus  blowing  air  into  the  space  below  the  grate 
and  through  the  holes  of  the  cast-iron  plates 
through  the  burning  coal.  Most  of  the  ash 
with  the  clinkers  collect  on  top  of  the  plates 
and  are  periodically  scraped  out.  A  broken 
cast-iron  plate  can  be  removed  and  replaced 
without  drawing  the  fire.  The  furnaces, 
which  had  been  seen  in  satisfactory  use  at 

neighbouring  collieries,  proved  very  economi- 

cal. The  total  coal  consumption  was  reduced 
to  16  tons  of  coal  per  24  hours  with  4  boilers 
going,  and  the  coal  used  was  roughly  screened 
slack.  Taking  into  consideration  the  mone- 

tary value  of  the  round  coal  formerly  requir- 
ed as  against  this  slack,  the  daily  economy 

amounted  to  roughly  £50. 
Another  illustration  of  the  use  of  bad  feed 

water  was  aff'orded  through  the  inspection  of 
the  tubular  boiler  of  a  portable  Marshall 
engine.  The  tubes  were  coated  with  a  layer 
i  in.  thick  of  reddish  scale,  out  of  which  pro- 

truded innumerable  crystals  of  gypsum.  To 
remove  the  scale  an  elementary  chemical  pro- 

cess was  applied  by  allowing  the  water  of  con- 
densation which  resulted  from  the  heating  of 

the  mechanical  workshop  to  flow  through  the 
boiler  for  a  period  of  about  one  month,  after 
which  time  all  incrustations  had  been  com- 

pletely removed.  The  water  of  condensation, 
really  distilled  water,  had  dissolved  the  gyp- 

sum, which  was  the  caking  material.  The 
other  ingredients  of  the  scale,  chiefly  consist- 

ing of  iron  oxide,  were  found  as  a  loose 
powder  at  the  bottom  of  the  boiler  and  were 
easily  sluiced  out. 
Winding  Engines.  —  The  winding 

engines  actuating  the  endless  rope  haulage 
in  shafts  1,  3,  and  5  were  similar  in  design 
but  used  different  sized  ropes,  No.  1,  1  in..  No. 
3,  liin.,  and  No.  5,  tin.  These  were  all 
standardized  to  1  in.  steel  ropes.  The  incline 
shafts,  vary  ing  f  rom300  to  380  fathoms  in  length, 
necessitated  ropes  of  from  1,400  to  1,700 
yards.  When  war  broke  out  these  steel  ropes 
could  be  bought  at  £2.  16s.  per  cwt.,  which 

price  rose  to  £"18.  15s.  per  cwt.  in  June,  1915, 
and  were  hardly  procurable  even  at  that  ex- 

orbitant price.  The  wear  of  the  ropes  was 
appalling,  and  the  numerous  breakdowns  of 
the  hauling  engines  pointed  to  their  weak  or 
faulty  design.  Each  of  the  winding  engines 
consisted  in  its  main  part  of  a  drum  with 
wooden  (oak)  facings  and  two  return  pulleys. 
The  rope  coming  from  the  shaft  went  over 
half  the  circumference  of  the  winding  drum, 
then  on  to  a  return  pulley  back  to  the  winding 
drum,  to  return  to  the  second  return  pulley, 
and  again  for  a  half  turn  over  the  wind- 
mg  drum,  on  to  two  direction  pulleys  and  down 
the  shaft.  The  rope  coming  from  the  shaft 
with  its  full  load  of  tubs  on  its  first  wind  on 
the  drum  has  a  greater  wearing  effect  on  the 
wooden  facings  than  the  subsequent  winds  :  it 
eats  more  rapidly  into  the  facings  than  these. 
The  first  diameter  of  contact  after  a  short  use 
of  the  winder  is  therefore  smaller  than  the 
subsequent  ones,  and  consequently  the  length 
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of  rope  of  the  first  wind  is  insufficient  to  meet 
the  length  required  for  the  second  or  third 
wind.  That  difference  in  length,  which  be 
comes  greater  the  longer  the  winder  is  in  use, 
must  be  compensated  for  from  somewhere, 
and  leads  to  either  the  displacement  of  the 

return  pulley's  shaft  bearings  or  those  of  the 
winding  drum's  shaft,  or  causes  them  to  run 
hot,  or  to  the  stretching  of  the  rope,  or  to  the 

breakages  of  shafts,  pulleys,  or  bedplates." All  these  mishaps  occurred  until  the  cause 
thereof  was  definitely  ascertained.  The 
remedy  was  as  usual  very  simple  once 
the  cause  had  been  ascertained,  and  con- 

sisted in  keeping  the  depth  of  the  second  and 
third  grooves  of  a  slightly  deeper  cut  into  the 

drum's  wood  facing  than  that  of  the  first 
groove.  This  was  eflected  through  the  use 
of  a  special  tool  consisting  of  a  blunt  feeler  in 
line  with  the  first  groove.  This  feeler  was 
rigidly  fi.xed  at  right  angles  to  a  horizontal 

bar,  the  latter  being  parallel  to  the  drum's 
shaft.  Two  cutting  tools  were  clamped  to 
that  bar  in  line  with  the  second  and  third 
groove.  The  bar  could  be  fed  towards  the 
drum.  When  doing  so  the  cutters  engaging 
the  second  and  third  grooves  deepened  them, 
and  the  feed  motion  was  stopped  when  the 
feeler  touched  the  bottom  of  the  first  groove. 

Another  mistake  in  the  design  of  the  wind- 
ers consisted  in  having  the  return  pulleys  on  a 

■   rhe  action  is  ihc  saiiK;  as  applied  in  .i  d.llirential  pulWy. 

horizontal  shaft.  The  latter  should  of  course 

be  so  inclined  that  the  return  pulley's  groove 
in  its  lowest  part  should  be  in  line  with  the 
first  groove  on  the  winding  drum,  while  the 
groove  in  its  upper  part  should  be  in  line 
with  the  second  groove  on  the  winding  drum. 

None  of  the  mishaps  above-mentioned  re- 
curred after  the  alterations  mentioned  had 

been  etTected. 

L.^BOUK  Conditions,  which  under  nor- 
mal conditions  present  certain  difficulties  ow- 

ing to  the  necessity  of  providing  80%  of  the 

workmen  from  outlying  districts,  were  render- 
ed particularly  difficult  through  the  constant 

interference  of  the  local  police.  Coal  mining 
had  been  declared  to  be  of  vital  necessity  to 
the  country  shortly  after  the  outbreak  of  the 
war.  The  local  police  held  that  this  applied 
to  men  working  underground  only,  with  the 
result  that  one  day  they  called  up  all  stable 
hands,  another  day  screen  hands,  then  again 
firemen  or  electricians.  This  meant  that 
their  ruling  had  to  be  appealed  against,  and  if 
an  answer  to  the  appeal  was  slightly  delayed 
the  men  were  sent  to  their  respective  military 
units.  Once  in  the  army  they  could  not  be 
got  back.  Then  again  they  called  up  all  the 
lads  of  18,  as  they  had  to  be  militarily  train- 

ed, and  whatever  was  tried  the>'  would  not 
enter  into  the  spirit  of  the  ruling  referring  to 
coal  mining.  The  general  output  from  all  the 
coal  mines  necessarily  decreased,  and  by  the 



APRIL,     1919 
209 

time  the  petty  police  interferences  were  stop- 
ped adequate  labour  could  not  be  procured 

anywhere.  The  Minister  of  Mines  tempo 
rarily  rescinded  the  regulation  prohibiting 
female  labour  underground.  This  measure 
did  not  materially  assist.  A  limited  number 
of  prisoners  of  war  were  procurable  in  the  early 
part  of  1915,  and  proved  useful  stop-gaps  to 
keep  the  mines  going.  The  first  consignment 
of  prisoners  of  war,  Austrians,  consisted  of  100 
men.  They  had  to  be  credited  at  the  same 
rate  of  pay  as  Russian  workmen.  One- 
quarter  of  their  earnings  was  retained  by  the 
Russian  State,  and  out  of  the  three-quarters 
remaining  they  had  to  pay  for  their  food  and 
clothing.  The  latter,  which  included  a  sheep- 

skin coat  and  boots,  while  being  refunded  in 
small  instalments  constituted  a  serious  initial 
cash  outlay  to  the  employer  of  prisoner  of  war 
labour,  roughly  100  roubles  per  man.  A 
proposition  to  import  Chinese  labour  was  very 
much  discussed  by  the  local  Chamber  of 
Mines,  but  never  matured  as  regards  the 
Donetz  coal  mines.  Chinamen  were,  how- 

ever, largely  imported  as  mine  labourers  into 
Siberia  and  the  Ural  Mountains.  Apart  from 
police  interference,  the  inadequacy  of  railway 
management  and  scarcity  of  rolling  stock  in- 

terfered with  labour  conditions.  The  mine 

required  a  daily  consignment  of  50  trucks  to 
take  away  its  output.  The  loading  of  the 
trucks  was  in  the  hands  of  small  contracting 
parties  of  Tartars,  who  specialized  in  this 
work.  The  mine  was  many  days  without  re 
ceiving  any  trucks  at  all,  then  perhaps  two  or 
three  a  day,  rarely  20,  with  the  result  that  the 
loaders  could  not  make  a  living  and  left  the 
mine.  Loading  had  then  to  be  done  by  screen 
girls  or  prisoners  of  war,  and  this  interfered 
with  their  regular  work.  Occasionally  during 
a  Sunday  or  holiday  the  mine  received  as 
many  as  100  trucks  which  had  to  be  returned 
to  the  railway  authorities  within  24  hours  of 
their  receipt  unless  incurring  penalties.  To 
cope  with  such  emergencies  the  prisoners  of 
war  had  to  be  relied  upon,  as  Russians  would 
not  work  on  those  days.  The  irregularity, 
and  particularly  the  deficiency  in  the  supply 
of  trucks,  entailed  an  accumulation  of  stocks 
which  amounted  to  over  60,000  tons  in  March, 

1915,  having  a  value  of  some  /^30,000.  After the  outbreak  of  hostilities  the  coal  was  sold 

on  the  cash-on-delivery  system,  so  that  coal 
in  the  yards  meant  a  deficiency  of  cash  at  the 
bank.  From  November,  1914,  until  the  end 
of  March,  1915,  the  men  could  not  be  paid 
regular  wages.  Bread,  meat,  tea,  sugar,  and 
some  wearing  apparel  they   could  obtain  at 
4—4 

the  mine  store,  purchases  being  entered  in 
their  books,  and  small  weekly  cash  allowances 
enabled  them  to  purchase  other  requirements 
in  the  neighbouring  villages.  This  hand-to- 
mouth  existence  was  the  cause  of  much  un- 

rest and  led  to  several  minor  strikes,  which 
were  all  settled  amicably  on  fully  explaining 
prevailing  conditions.  In  what  other  country 
would  it  have  been  possible  to  carry  on  with- 

out paying  the  workmen  for  five  months? 
Relief  was  obtained  when,  after  much  parley- 

ing with  Ministers,  one  of  the  Government 
Railway  Administrations  assented  to  take 
over  all  stocks.  They  paid  ̂ 10,000  on  ac- 

count, with  which  the  most  pressing  liabilities 
could  be  discharged.    Railway  trucks  were  re- 

ceived more  regularly  thereafter  and  work 
again  proceeded  smoothly. 

The  character  of  the  Russian  workmen  dur- 
ing the  period  of  great  tension  could  be  studied 

thoroughly,  and  proved  to  be  more  like  that  of 
obedient  children  than  of  grown-ups.  The 
men  were  easily  led,  amenable  to  reason,  and 
appreciative  of  any  teaching  and  betterment 
in  living  conditions.  Bullying  they  resented, 
but  punishment  for  real  neglect  of  duty  was 
taken  as  a  matter  of  course. 

Housing  and  S.^nitation. — Ever  since 
the  first  start  of  the  mines,  the  housing  of  men 
and  staff  lagged  behind  requirements.  With 
the  mines  working  at  their  full  capacity,  two 
men  had  to  share  one  bunk,  so  that  when  the 

day-shift  men  worked  the  night-shift  men  oc- 
cupied the  bunks,  and  vice  versa.  While  some 

of  the  married  men  of  the  artisan  class  were 

assigned  to  self-contained  lodgings  consisting 
of  one  or  two  rooms,  ante-room  and  outhouse 
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with  summer  kitchen,  others  had  to  be  lodged 
in  curtained  cubicles  within  a  large  room. 
These  cubicles  were  not  in  favour,  and  the 
families  assigned  to  them  preferred  to  have  a 
dug-out  or  makeshift  structure  of  their  own, 
however  insanitary  or  primitive  these  might  be. 

The  housing  question  received  a  necessary 
and  salutary  fillip  through  an  order  of  the 
Tsar  issued  shortly  after  war  broke  out.  The 
order  dealt  with  the  sanitation  of  the  army  and 
civil  population  ;  its  execution  was  entrusted 
to  the  Grand  Duke  of  Oldenburg,  who  for  that 
purpose  was  invested  with  e.xtraordinary 
powers.  This  order  was  necessary  to  prevent 

the  spreading  of  infectious  diseases,  particu- 
larly cholera,  through  the  country,  sorely  de- 

ficient in  the  most  elementary  sanitary  dis- 
positions. A  host  of  inspectors,  all  with  army 

rank  ranging  from  generals  to  corporals,  were 
sent  to  all  parts,  and  the  lower  the  rank  the 
more  officious  the  individual.  We  at  the  coal 
mine  were  under  the  supervision  of  a  district 
inspector,  a  surgeon  general,  who  was  assisted 
by  a  lieutenant  doctor  just  graduated  in  Paris. 
Both  these  gentlemen  took  their  positions 
seriously  and  endeavoured  to  administer  the 
real  spirit  of  the  general  order.  They  worked 
in  harmony  with  both  the  resident  doctor  and 
the  general  management.  Not  so  their  special 
local  representative,  a  first-aid  man  with  ser- 

geant's rank,  in  Russian  called  a  "  feltsher." 
This  individual  was  out  for  loot  and  good  liv- 

ing. He  endeavoured  to  find  fault  with  every- 
thing, and  threatened  with  punishments  such 

as  huge  fines  or  imprisonment  whenever  his 
personal  whims  were  not  complied  with.  This 
interference  was  a  real  nuisance  ;  to  put  a  stop 
to  it  he  was  offered  a  private  salary  of  100  Rs. 
(^10)  per  month  so  that  he  might  report  to 
the  management  any  infringements  against 
sanitary  regulations  before  taking  official  ac- 

tion. Thispremium,  which  he  gladly  accepted, 
had  the  desired  effect.  His  visits  to  the  mines 
were  restricted  to  the  first  of  each  month, 

when  he  received  the  special  salary,  and  in- 
fringements were  not  heard  of  any  more.  This 

was  the  usual  method  adopted  with  Govern- 
ment officials,  and  dates  back  to  the  times  of 

Catherme  II.  the  Great  (1762-1795). 
The  work  which  was  carried  out  as  the  re- 

sult of  the  Sanitary  Commission's  existence 
was  manifold,  eminently  useful,  and  may  be 
summarized  as  follows : 

(l)  Ail  the  wretched  lodgings,  the  dugouts, 
which  in  some  cases  were  more  like  cellars, 
had  to  be  destroyed  and  the  occupants  to  be 
content  with  curtained  cubicles.  The  roofing 
in  these  dug-outs  generally  consisted  of  a  layer 

of  clay  resting  on  rough  boards  and  covered 
with  turf.  This  covering,  while  affording  pro- 

tection against  snow  and  frost,  is  damp  in  wet 
weather  and  therefore  most  unhealthy.  In 
one  of  these  lodgings  the  family,  consisting  of 
parents  and  five  children,  shared  their  room 
with  a  goat,  several  pigs,  hens,  geese,  and 
turkeys. 

(2)  Damp  walls,  chiefly  due  to  porous,  in- 
sufficiently baked  bricks  were  remedied  by  an 

external  application  of  thin  cement ;  defective 
mortar  joints  in  stone  buildings  were  similarly 
remedied  ;  while  in  the  case  of  buildings  con- 

sisting of  mud  bricks,  clay  covered,  and  par- 
ticularly panel  buildings  with  mud  fillings,  the 

wails  were  protected  from  rain  by  a  covering 
of  boards  or  shingle. 

(3)  Roofing  consisting  of  black  sheet  iron, 
although  painted,  proved  a  constant  source  of 
trouble,  particularly  near  the  boiler  house, 
where  iron  sheets  were  eaten  through  by  sul 
phur  fumes  in  from  2  to  3  years.  The  iron 
roofings  were  therefore  gradually  replaced  by 
shingle  roofing,  which  has  a  life  of  at  least  25 
years,  and  which  when  painted  with  aluminium 
sulphate  and  silicate  of  soda  is  sufficiently 
fire-resisting  not  to  entail  an  extra  premium 
for  fire  insurance.  The  iron  roofing  of  the 

power  house  and  the  turf  roofing  of  the  dyna- 

mite store  were  replaced  by"  Eternit"  weather- 
resisting  light  slabs,  consisting  of  a  mixture  of 
cement  and  asbestos.  Tiles  or  slates,  besides 
being  difficult  to  obtain,  were  not  applicable 
on  account  of  their  great  weight,  which  would 
have  necessitated  strengthening  and  in  many 

cases  replacing  the  whole  of  the  wooden  frame- 
work. 

(4)  The  water  supply  for  domestic  purposes, 
which  had  been  installed  several  years  ago 
and  supplied  some  of  the  buildings  near  No. 
1  and  No.  3  shafts,  proved  to  be  of  good 

quality  both  chemically  and  bacteriologi- 
cally.  This  supply  was  perfected  by  in- 

stalling storage  tanks,  and  was  extended  to 
No.  5  shaft  on  account  of  the  well  water  then 
in  use  in  that  locality  having  been  proved  by 
analysis  to  be  unfit  for  human  consumption. 
Most  of  the  barracks  were  provided  with 
washing  accommodation  for  the  men,  con- 

sisting of  wide  galvanized  iron  troughs  with 
small  overhead  sliowers.  These  simple  in- 

stallations were  highly  appreciated  by  the  men 
and  immensely  pleased  the  Sanitary  Com- 
mission. 

(5)  Veimin,  particularly  bed  bugs  and  body 
lice,  both  carriers  of  infectious  diseases,  had 
to  be  exterminated.  The  former  were  satis- 

factorily   dealt  with    by   burning    sulphur  in 
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portable  specially  designed  sheet-iron  stoves, 
which  consumed  the  sulphur  very  rapidly  and 
produced  sulphur  dioxide  so  quickly  that  the 
insects  trying  to  escape  into  the  ceiling  or  loft 
for  breathing  space  were  overtaken  in  their 

flight  by  the  fumes.  5ix  stoves  were  gener- 
ally required  in  one  barrack  for  a  thorough 

fumigation,  and  the  sulphur  charges  were  cal- 
culated to  yield  a  3%  atmosphere  of  50.2- 

Body  lice  were  exterminated  by  the  use  of 

medicated  soap,  and  during  the  work  people's 
presence  in  the  bath  house  their  clothing  was 

subjected  to  a  temperature  of  100'^  to  110°C. 
in  a  cubicle  8  ft.  long,  6  ft.  high,  and  2  ft.  6  in. 
wide  provided  with  sheet-iron  doors  and  as- 

bestos insertions,  heat  to  the  cubicle  being 
supplied  by  a  nest  of  cast  iron  pipes,  these 
being  the  flue  of  a  small  anthracite  stove. 

Steam  heating  with  superheated  steam  of  130°, 
which  was  tried  first,  did  not  produce  the  tem- 

perature required. 

The  water-closets  throughout  Russia  are  of 
absurd  construction,  and  those  existing  at  the 
mine  were  no  exception  to  the  general  prac- 

tice in  that  country.  To  obtain  thorough  dis- 
infection a  daily  use  of  chloride  of  lime  was 

resorted  to,  and  the  inmates  of  any  barrack 
were  collectively  held  responsible  for  the 
cleanliness  of  this  necessary  outhouse.  De- 

tailed plans  for  new  constructions  were  sub- 
mitted to  the  Sanitary  Commission  and  ap- 

proved of  by  them.  The  execution  of  the 
buildings  had,  however,  to  be  deferred  on  ac- 

count of  scarcity  of  cement  and  building  sand, 
so  that  the  scheme  remained  one  of  good  in- 

tentions but  quite  appreciated  by  the  Com- 
mission. Similarly  underground  appliances 

for  the  same  purpose  never  got  beyond  the 
model  stage. 

With  dealing  with  officials  wrapped  in  red 
tape  both  plans  and  models  are  generally  most 
useful  adjuncts  to  tide  back  the  official  wrath. 

FROTH   FLOTATION 
By  V.  F.   STANLEY   LOW, 

lining  and  Metallurgy.  Member  of  the  Australasian  Institute  o( 
lember  of  the  American  Institute  of  Mining  Engineers. 

The  author,  an  Australian  engineer,  was  connected  with  Broken   Hill  for  a  number  ol 
years,  being  manager  of  Block  10  mine  from  1902  to  1910.      Reference  is  made  to  thi: 

article  in  the  Editorial  pages. 

ALTHOUGH  the  concentration  of  miner- 

,  als  by  means  of  froth  flotation,  as  dis- 
tinct from  the  Elmore  vacuum  process, 

has  been  in  successful  commercial  operation 
for  over  fourteen  years,  very  little  has  been 
written  on  the  subject  by  British  metallurgists 
in  the  British  technical  press.  This  is  in  part 
due  to  a  national  characteristic  by  virtue  of 
which  our  metallurgists  and  engineers  are 
content  to  carry  on  the  work  in  hand,  seeking 
no  notoriety  but  satisfied  if  their  efforts  meet 
with  success.  There  may  also  be  in  their 
minds  a  tinge  of  fear  that,  should  they  com.Tiit 
themselves  to  technical  articles  in  the  press, 
their  co-workers  may  suspect  them  of  an  as- 

sumption of  superior  knowledge  to  which  they 
in  no  way  wish  to  lay  claim.  But,  unfortu- 

nately, the  greatest  cause  for  sil-ence  would 
appear  to  be  the  refusal  by  directors  of  mining 
companies  and  of  companies  holding  patent 

rights  to  allow  their  officers  to  publicly  com- 
municate the  results  of  their  researches  in  the 

laboratory  or  mill.  The  consequence  has  been 
that  anyone  who  has  wished  to  gain  informa- 

tion, for  instance  on  the  flotation  process,  has 
been    mostly    dependent    upon    literature    of 

American  origin,  although  the  process  did  not 
come  into  prominence  in  America  for  several 
years  after  it  had  been  in  successful  daily 
operation  on  a  large  scale  in  Australia.  As  so 
little  has  heretofore  been  written,  the  writer 

offers  his  apologies  for  including  in  the  follow- 
ing article  a  great  deal  of  what  may  appear  to 

be  of  an  elementary  character. 

As  modern  flotation — again  excluding  the 
Elmore  process — had  its  birth  in  Melbourne, 
and  was  brought  to  maturity  in  Broken  Hill, 
Australia,  a  short  description  of  the  Broken 
Hill  deposit  will  be  of  interest.  Broken  Hill 
is  now  mined  by  ten  companies,  distributed 
over  its  short  length  of  approximately  three 
miles.  The  lodes  have  varied  in  width  from 
a  few  feet,  in  some  cases,  up  to  over  four 
hundred  feet  in  Block  11.  In  Block  10  the 

ore-body  has  been  followed  down  to  the  1,815 
ft.  level.  The  Broken  Hill  leases  were  first 

pegged  out  in  1883,  but  it  was  not  until  1885 
that  the  first  company,  the  Broken  Hill  Pro- 

prietary, was  floated  and  mining  operations 
were  taken  in  hand.  For  some  years  metal- 

lurgical operations  were  confined  to  the  direct 
smelting  of  ore  won  from  the  oxidized  zone. 
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but,  as  the  carbonate  began  to  give  place  to 
sulphides,  so  it  became  necessary  to  concen- 

trate the  latter  before  smelting.  Thus,  water- 
concentration  plants  consisting  of  crushers, 
jigs,  tables,  vanners,etc.,  wereerected.  These 
plants  produced  a  galena  concentrate  that  car- 

ried also  silver  and  a  little  zinc.  The  by-pro- 
ducts consisted  of  slime,  middling,  and  tail. 

The  middling  generally  carried  a  fairly  high 

percentage  of  zinc — in  some  cases  up  to  22% — 
and  the  tail  also  carried  zinc,  but  in  lower  pro- 

portion. It  was  not  possible  to  concentrate 
the  blende  from  the  middling  and  tail  by  the 
ordinary  methods,  as  there  was  not  sufficient 
diflTerence  between  the  specific  gravities  of  the 
mineral  and  the  gangue  to  allow  of  a  clean 
separation  by  such  means.  The  slime  values 
in  most  cases  closely  approximated  those  of 
the  crude  ore.  A  great  deal  of  the  material 
was  undoubtedly  amenable  to  further  vanner 
concentration  had  it  paid  to  carry  out  such 
work.  But  in  a  district  where  labour,  fuel, 
water,  and  stores  were  all  expensive  it  was  not 
economically  advisable  to  chase  metal  values 
too  far.  The  Proprietary  Company,  which 
did  its  own  smelting,  made  use  of  a  portion  of 
its  slime  by  sintering  or  heap  roasting  in  the 
outskirts  of  Broken  Hill,  and  then  despatch- 

ing the  sinter  by  rail  to  the  smelters.  With 
several  mills  in  the  district  in  active  operation, 
large  dumps  of  material  steadily  grew,  until 
by  the  end  of  1902  there  were  many  millions 
of  tons  of  zinciferous  tailing  lying  on  the  sur- 

face awaiting  the  advent  of  some  suitable 
method  of  treatment.  In  1905  the  Zinc  Cor- 

poration purchased  4,000,000  tons  of  middling, 
tailing,  and  shme  from  certain  of  the  mining 

'companies,  with  a  view  to  converting  the  con- tained mineral  wealth  into  commercial  value. 

Although  the  several  companies  are  distri- 
buted over  so  short  a  length  of  lode,  there  are 

great  differences  in  the  nature  of  the  ore ;  so 
much  so  that  what  may  be  an  ideal  system  of 
flotation  for  a  mine  situated  in  the  centre  of 
the  group  may  not  be  at  all  suitable  for  use 
on  a  mine  at  either  extremity.  Even  within 
an  individual  mine  remarkably  sudden  changes 
were  sometimes  observed.  For  instance, 
in  Block  10  it  was  no  uncommon  occurrence 
to  find  soft  friable  ore  suddenly  giving  place 
to  the  hardest  rhodonite  material,  which  in 
most  cases  carried  high  values  in  silver,  lead, 
and  zinc,  although  this  occasionally  gave  place 
to  an  almost  barren  rhodonite  that  did  not  pay 
for  removal.  The  varying  amount  of  calcite 
carried  by  the  ores  of  the  various  mines  has 
necessarily  had  considerable  bearing  on  the 
type    of  flotation    installed :  and,  when    it  is 

taken  into  consideration  that  the  flotation  pro- 
cess was  brought  into  being  and  that  it  passed 

through  various  stages  and  vicissitudes  to  al- 
most complete  success  in  this  district,  it  is  not 

surprising  to  find  that  the  several  companies 
have  been  anything  but  uniform  in  their  choice 
of  a  flotative  system  for  the  treatment  of  their 
zinc  tailing. 

Prior  to  the  arrival  of  flotation,  a  company 
of  German  origin  erected  a  dry  magnetic  plant 
in  Broken  Hill,  and  successfully  treated  a 
parcel  of  middling  purchased  from  the  Block 
10  company.  When  this  parcel  of  purchased 
material  had  been  passed  through  the  magnetic 
machines  the  plant  was  closed  down,  probably 
because  the  costs  of  purchase,  transport,  and 
treatment  did  not  allow  of  a  sufficient  margin 

of  profit  on  the  grade  of  concentrate  produc- 
ible by  the  process.  This  was  followed  by 

the  construction  in  1901  of  a  dry  magnetic 
plant  by  the  Sulphide  Corporation  on  the 
Central  mine.  But  the  other  companies  did 
not  adopt  the  process,  either  because  it  was 
considered  that  the  magnetic  treatment  of  their 
material  did  not  offer  a  sufficient  margin  of 
profit,  or,  as  was  the  case  with  the  Block  10 
company,  it  was  feared  that  the  presence  of 
minute  particles  of  lead  carbonate  in  the  ma- 

terial to  be  treated  might  result  in  the  contrac- 
tion of  plumbism  by  the  men  engaged  in  any 

form  of  dry  concentration. 
The  magnetic  plant,  consisting  of  five 

Mechernich  machines,  erected  by  the  Sulphide 
Corporation  in  1901,  wassupplemented  in  1904 
by  a  further  plant  of  22  similar  machines. 
These  plants  ran  until  1907,  when  they  were 
closed  down  after  having  treated  an  aggregate 
of  342,000  tons  of  dump  middling. 

Although  the  extensive  litigation  which  has 
taken  pla:;e  with  regard  to  patent  rights  has 
brought  to  light  that  flotation  patents  were 
granted  to  Haynes  (1860),  Everson  (1885), 
Hezekiah  Bradford  (1886),  and  others,  it  was 
not  until  after  the  advent  of  Potter  in  1902 

that  froth-flotation  was  turned  to  metallurgical 

account.  Potter's  patent  set  forth  that  for  the 
treatment  of  ores  containing  lead,  zinc,  copper, 
iron,  and  silver  in  combination  with  sulphur 
the  finely  pulverized  ore  is  placed  in  a  vat 
provided  with  stirrers,  acidulated  solution  is 
added,  the  whole  is  well  stirred,  and  heat  ap- 

plied ;  the  addition  of  heat  causes  the  mineral 
to  rise  ;  the  mineral  froth  is  to  he  allowed  to 

flow  automatically  and  continuously  into  an- 
other vessel  or  to  be  skimmed  off.  The  pa- 

tent calls  for  the  addition  of  1  to  10%  of  any 
acid. 

In  1902  when  1   was  in   Melbourne  on  my 
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way  to  assume  the  general  management  of  the 
Block  10  company,  I  was  jokingly  told  that 
a  man  named  Potter  was  going  to  revolution- 

ize Broken  Hill  treatment  and  to  concentrate 
all  the  metals  from  the  dumps,  which  had,  so 
far,  defied  all  other  experimentalists.  I  made 

a  visit  to  Potter's  agent,  where  it  was  clearly 
demonstrated  that  if  finely  ground  Broken 
Hill  dump  material  wns  placed  in  a  small 
beaker,  a  weak  solution  of  sulphuric  acid 
poured  in,  and  the  beaker  placed  over  a  flaine, 
a  considerable  portion  of  the  mineral  contents 
would  rise  to  the  surface  and  could  be  skimmed 

off.  While  the  demonstration  was  in  progress, 
the  patentee  stated  that  all  one  had  to  do  to 
treat  ore  on  a  large  scale  was  to  cut  in  half  a 
400  gallon  iron  tank,  that  is,  a  tank  about  4  by 
4  by  4  feet,  put  in  the  crushed  ore,  light  a 
fire  under  the  tank,  and  scrape  off  the  float  as 
it  rose  to  the  surface.  Such  instructions  for 

the  practical  working  of  the  process  did  not 
greatly  appeal  to  me,  but  I  was  nevertheless 
greatly  impressed  with  the  possibilities  of  the 
process,  and  decided  to  give  it  due  trial  as 
quickly  as  the  new  duties  soon  to  be  under- 

taken would  allow.  Experimental  work  was 
afterward  taken  in  hand  at  Block  10.  The 

preliminary  beaker  tests  were  verified,  but 
with  work  on  a  larger  scale  it  was  observed 
that  only  part  of  the  blende  rose  to  the  surface 
and  remained  there.  Portions  of  the  blende 
rose  to  the  surface  and  fell  back,  portions  rose 
only  part  way  to  the  surface  and  fell  back  to 
the  bottom,  and  portions  as  far  as  could  be  ob- 

served did  not  rise  at  all.  In  all  these  experi- 
ments the  material  to  be  treated  was  dried, 

ground  to  pass  through  40  mesh,  weighed,  and 
submitted  to  a  solution  of  sulphuric  acid  in 
water.  This  water  was  taken  either  from  the 

purified  supply  of  the  laboratory,  or  was  drawn 
from  the  town  mains.  The  result  was  gener- 

ally a  partial  and  unpayable  float.  Looking 
back  on  this  experimental  work,  it  is  probable 
that  if  the  test  material  had  been  ground  wet, 
instead  of  dry,  and  mine  water,  instead  of  pure 
water,  had  been  used  for  making  the  acid  so- 

lution, more  hopeful  results  might  have  been 
obtained.  Several  different  forms  of  flotation 
vessels  were  tried,  some  of  which  gave  better 
froth  than  others  :  but  the  final  results  were 
always  unsatisfactory.  In  the  meantime,  such 
excellent  results  were  being  secured  by  the 
Delprat  process  at  the  Proprietary  mine  that 
experimental  work  on  the  process  as  outlined 
by  Potter  was  discontinued. 

The  Block  14  company  in  1903  constructed 
a  plant  for  the  utilization  of  the  Potter  patent. 
In   this  plant  scrapers  on  an    endless  chain 

were  used  for  removing  the  treated  material 
up  an  inclined  plane  from  the  hot  solu- 

tion in  the  flotation  machine ;  but,  although 
the  moving  parts  were  made  of  gun  -  metal, 
many  mechanical  defects  made  themselves 
evident,  and  the  plant  was  closed  down  after 
running  unsuccessfully  for  a  short  period. 

In  November,  1902,  Delprat  applied  for  a 

patent  for  his  "  salt-cake  "  process.  In  this 
process  nitre-cake  (sodium  bi-sulphate)  was 
added  to  the  water  as  a  flotative  agent,  in 
place  of  plain  sulphuric  acid,  as  in  the  Potter 
process.  The  same  difficulty  in  obtaining  a 
suitable  separating  vessel  confronted  the 
metallurgists  of  the  Proprietary  company  for 
use  with  the  Delprat  solution  as  had  been 
found  by  other  metallurgists  for  use  with  the 
Potter  solution  ;  and  it  was  not  until  about 
the  middle  of  the  following  year  that  the  first 
parcel  of  floated  zinc  concentrate  was  await- 

ing despatch  at  the  Proprietary  mine.  At  the 
end  of  1904  the  Delprat  plant  on  the  Proprie- 

tary mine  was  treating  500  tons  of  material 
daily;  and  at  the  end  of  1905  the  feed  had 
been  increased  to  1,000  tons  daily.  Sulphuric 
acid  was  eventually  used  in  place  of  nitre- 
cake.  The  flotation  vessels  used  at  the  Pro- 

prietary plant  were  9  by  9  ft.  at  the  top,  15  ft. 
deep,  and  2  by  1  ft.  at  the  bottom.  The  solu- 

tion was  fed  into  the  vessel  at  a  temperature 

of  200^F,  through  two  pipes  perforated  at  the 
ends  and  extending  almost  to  the  bottom  of 
the  vessel.  By  a  suitable  arrangement  of 
baffles,  matters  were  so  arranged  that  the 
solution  from  the  rear  pipe  washed  the  feed 
forward,  where  it  met  the  stream  from  the 

front  pipe,  and  there  received  its  final  treat- 
ment before  the  blende  rose  to  the  surface  as 

a  froth  and  overflowed.  There  was  a  con- 
tinuous flow  of  tailing  through  a  spigot  in  the 

bottom  of  the  vessel,  just  below  the  forward 
solution  pipe.  A  baffle  in  front  of  the  feed 
delivery,  and  two  baffles  within  the  vessel, 
lessened  the  amount  of  gangue,  which  would 
otherwise  have  risen  with  the  concentrate,  and 
consequently  have  lowered  its  grade. 

This  process  is  not  effective  in  the  presence 
of  more  than  5%  of  fine  slime,  for  any  excess 
above  this  quantity  gives  a  low  concentrate. 
But  to  ensure  efficient  work,  the  material 
should  be  ground  so  that  70  to  80?^  will  pass 
through  60  mesh.  The  generally  accepted 
values  of  the  work  done  at  this  plant  were  as 
follows : 

Silver  Lead  Zinc 
oz.  %  % 

Crude  material       5  5  3'25  14 
Concentrate    120  600  47 
Tail      30  2  00  2 



214 THE    MINING    MAGAZINE 

For  the  main  part,  the  gangue  consisted  of 
rhodonite  and  quartz,  with  a  small  percentage 
of  calcite  and  fluor-spar.  The  amount  of  cal- 
cite,  3%,  present  made  the  material  an  ideal 
one  for  this  system  of  flotation.  The  acidity 
was  maintained  at  1%,  and  to  do  this  26  lb.  of 

sulphuric  acid  was  required  p-r  ton  of  material 
treated.  Each  vessel  was  made  of  cast  iron, 
Imed  near  the  bottom  with  hard  wood  as  a 

protection  against  the  abrasive  action  of  the 
feed  particles,  and  was  capable  of  treating  15 
to  20  tons  of  material  per  hour. 

In  the  days  prior  to  flotation,  the  dumps  of 
the  Central  mine  belonging  to  the  Sulphide 
Corporation,  and  of  the  Block  10  mine  were 
the  richest  in  zinc  and  silver  contents  ;  and  the 
former  company  may  justly  claim  to  have 
moreconsistently  tackled  the  problem  of  blende 
concentration  than  any  other  company  in  the 
district. 

As  has  already  been  stated,  the  Sulphide 
Corporation  was  already  producing  a  blende 
concentrate  by  means  of  the  dry  magnetic  pro- 

cess in  1901.  In  1904  this  company  erected 
a  pilot  plant  for  treating  dump  material  by  the 
Cattermole,  or  granulation,  process,  which 
Vv^as  succeeded  by  a  plant  capable  of  treating 
100  tons  daily  by  this  process  in  1905.  It  is 
interesting  to  follow  the  operation  of  the  latter, 
as  the  process  in  use  gradually  merged  from 
granulation  to  froth  flotation.  The  general 
outline  of  the  granulation  process  was  thus : 
the  agitation  of  the  material  to  be  concen- 

trated was  effected  with  oil,  water,  acid,  or 
alkali,  and  an  emulsifying  agent,  such  as  soap, 
so  as  to  collect  the  mineral  particles  into 
granules  or  agglomerations.  After  passing 
through  this  agitation,  the  mixture  was  de- 

livered to  an  inverted  cone,  where  it  was  met 
by  an  upward  current  of  liquor,  the  province 
of  which  was  to  remove  and  overflow  the 

lighter  particles  that  had  not  been  affected  by 
the  reagents  in  the  mixer.  After  the  lighter 
particles  had  thus  been  removed,  the  pulp  was 
delivered  to  another  mixer,  and  thence  to  a 

second  upcast  separator,  where  coarser  parti- 
cles of  gangue  were  removed.  This  separa- 
tion produced  a  certain  amount  of  concen- 

trate, but  a  considerable  portion  of  the  granu- 
lated material  passed  out  with  the  coarse 

sand,  so  the  whole  overflow  was  sent  to  a 
third  mixer,  and  thence  to  a  reciprocating 
table,  where  it  was  supposed  that  the  gran- 

ules would  float  on  the  surface  and  leave  the 
table  on  the  lower  side  opposite  the  feed,  and 
that  the  worthless  material  would  be  delivered 
over  the  end  of  the  table.  In  practice  it  was 
found  that  a  considerable  proportion  of   the 

granulated  particles  lay  on  the  bottom  of  the 
table,  and  did  not  rise  to  the  surface  as  had 
been  expected  of  them  ;  but  this  was  over- 

come by  arranging  a  perforated  pipe  length- 
wise along  the  table  and  blowing  air  on  to  the 

pulp.  The  blowing  had  the  desired  effect  in 
causing  the  granules  to  float  and  gave  a  satis- 

factory delivery  of  tailing  over  the  end  of  the 
table. 

When  the  100  ton  plant  was  in  operation 
on  the  above  lines  it  was  soon  found  that  the 
presence  of  slime  lowered  the  value  of  the 
concentrate,  and  that  very  close  attention  was 
required  to  produce  good  final  results  from  the 
table.  Choking  of  the  upcast  pipe  was  also 
of  frequent  occurrence.  Further  experience 
showed  that  the  agitation  as  arranged  was 
excessive  ;  therefore,  the  third  series  of  mixers 
was  deleted,  and  then  the  second,  so  that  in 
the  end  only  the  first  series  of  mixers  was  left 
in  use.  All  the  concentrate,  instead  of  only 
part,  was  floated  and  the  upcast  in  the  separa- 

tors was  cut  out.  At  the  end  of  1905  the 
plant  had  been  completely  changed  from  the 
granulation  to  the  flotation  process,  and  con- 

sisted of  only  one  series  of  six  mixers,  from 
which  the  material  was  allowed  to  drop  freely 
into  an  inverted  cone  separator,  where  the  con- 

centrate floated  off,  and  the  unfloated  ma- 
terial was  allowed  to  drop  freely  through  a 

spigot  in  the  bottom  of  the  cone  to  another 
-cone  separator  below.  A  similar  aerating 
effect  to  this  free  dropping  of  the  pulp  could 
be  obtained  by  placing  an  elevator  between 
the  two  separating  cones. 

The  reagents  employed  were  up  to  1%  sul- 
phuric acid  and  up  to  2%  oleic  acid  per  ton 

of  material  treated.  This  mill  was  closed 
after  having  treated  136,000  tons  of  material, 
and  was  succeeded  by  a  flotation  plant  attach- 

ed to  the  lead-mill  for  treating  current  out- 

put. 

The  Minerals  Separation  company  purchas- 
ed from  the  Sulphide  Corporation  a  parcel  of 

dump  material,  and  erected  a  plant  on  the 
Central  mine  for  its  treatment.  This  plant 
successfully  treated  over  700,000  tons  of  ma- 

terial b-fote  it  was  closed  down  in  1911.  In 
1907  the  Sulphide  Corporation  erected  a  flota- 

tion plant  tor  the  treatment  of  dump  slime. 
This  plant  produced  a  zinc  concentrate  so  high 
in  lead  and,  consequently,  so  low  in  zinc 
that  there  was  not  a  ready  market  for  the 
product.  The  plant  was  closed  in  1909,  and 
was  eventually  modified  for  preferential  flota- 

tion ;  it  will  be  referred  to  again  later.  In 
1907  the  flotation  process,  in  place  of  being 
used  only  on  dumped  material  at  the  Central 
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mine,  became  an  integral  part  of  the  main  lead 
mill,  and  has  so  continued,  with  various  modifi- 

cations, up  to  the  present  date. 
In  1905  the  Zinc  Corporation  was  formed 

and  purchased  four  million  tons  of  tailing  from 
several  of  the  mining  companies.  A  plant 
was  erected  on  the  leases  of  the  British 

Broken  Hill  Proprietary  company,  where  it 
is  stated  that  botti  the  Potter  and  the  Minerals 
Separation  processes  were  given  unsuccessful 
trial.  In  1908  the  erection  of  a  plant  contain- 

ing sixteen  units  of  the  Elmore  vacuum  ma- 
chine was  completed.  The  vacuum  process 

was  here  kept  in  operation  until  1910,  when 
a  chmge  was  made  to  the  Minerals  Separation 
system.  .\s  the  blende  concentrate  from  the 
Elmore  machines  carried  a  considerable 

quantity  of  galena,  for  which  very  little  pay- 
ment was  received,  and  the  presence  of  which 

necessarily  made  the  percentage  of  zinc  lower, 
it  was  deemed  advisable  to  submit  the  con- 

centrate to  treatment  on  tables  ;  but  as  the  oil 
used  in  the  vacuum  procebS  rendered  the  ma- 

terial unsuitable  for  treatment  in  the  condition 
in  which  it  left  the  Elmore  plant,  it  became 

necessary  to  dry  off  the  oil  and  re-pulp  with 
water  before  tabling.  The  drying  added  to 
the  cost  of  production,  and  the  oil  fumes  from 
the  dryers  caused  considerable  annoyance  to 
the  residents  of  the  district  ;  but  the  extra 
cost  of  production  was  more  than  offset  by  the 
formation  of  a  galena  concentrate  in  market- 

able form  and  a  blende  concentrate  consider- 
ably higher  in  zinc. 

The  Elmore  vacuum  machine  is  too  well 
known  to  require  description  here,  nor  can  it 
be  sufficiently  regarded  as  a  froth  flotation  ma- 

chine to  come  within  the  province  of  this  arti- 
cle. As  in  the  early  days  of  the  Delprat  pro- 
cess, prior  to  the  introduction  of  mechanical 

feed  into  the  operation,  I  became  so  impressed 
by  the  rough  and  ready  manner  in  which  the 
dump  material  was  heaved  in  irregular  quan- 

tities at  irregular  intervals  into  the  frothing 
vessel  that  I  began  to  believe  that  at  last  in 
so  insensitive  a  machine  a  panacea  had  been 
found  for  all  the  ills  of  recalcitrant  blende,  so 
in  viewing  the  Elmore  unit  I  became  lost  in 
admiration  for  the  ingenuity  displayed  and  the 
mechanical  knowledge  used  in  o\ercoming  the 
numerous  difficulties  which  had  been  encoun- 

tered in  the  perfecting  of  the  vacuum  system. 
Although  the  Elmore  plants  which  had  been 
erected  by  the  British  and  Block  10  compan 
ies  and  the  Zinc  Corporation  have  now  passed 
out  of  use,  they  in  their  time  greatly  assisted 
in  the  solution  of  the  blende  production  prob- 

lem at  Broken  Hill. 

In  1905  a  company  was  formed  for  exploit- 
ing the  De  Bavay  process.  Tailings  were 

purchased  from  the  mining  companies,  and  a 
plant  was  erected  at  the  northern  end  of 
Broken  Hill.  In  the  De  Bavay  process  the 
surface  tension  of  the  liquid  employed  is  util- 

ized by  bringing  a  thin  stream  of  pulp  on  to 
the  surface  of  this  liquid  in  a  suitably  designed 
vessel.  The  blende  floats  on  top  of  the  liquid 
and  is  delivered  over  the  lip  of  the  vessel  into 
suitable  launders,  while  the  gangue  and  such 
of  the  material  as  is  carried  with  it  falls  to  the 
bottom  of  the  vessel,  and  is  delivered  through 
a  spigot  to  a  similar  vessel  below,  where  the 
process  is  repeated,  and  so  on,  until  a  clean 
tailing  has  been  produced.  As  the  process  is 
not  at  all  suitable  for  the  treatment  of  slime, 
great  care  is  exercised  in  its  elimination  so  that 
only  clean  grit  may  be  submitted  to  the  pro- 

cess. This  grit,  which  has  been  crushed  to 
pass  through  40  mesh,  is  mixed  with  acid  so- 

lution and  churned  up  in  an  A — Z  agitator. 
After  a  lengthened  period  of  agitation  the  ma- 

terial is  allowed  to  partly  settle,  a  considerable 
amount  of  liquor  is  drawn  off,  and  two  wash- 

ings with  clear  water  are  given  to  remove  the 
acid.  The  pulp  is  then  removed  to  another 
agitator,  where  a  definite  proportion  of  oil  is 
added  and  agitation  takes  place.  After  this 
agitation  the  pulp  is  elevated  to  a  cistern  in 
the  roof  from  which  it  flows  to  the  top  vessel 
of  each  series  and  thence  downwards  as  already 
described.  For  a  long  time  the  De  Bavay 
process  provided  by  far  the  highest  grade 
blende  concentrate  in  the  district.  Its  disad- 

vantages are  that  the  plant  covers  a  dispropor- 
tionately large  area  per  ton  of  material  treated, 

and  this,  in  turn,  leads  to  added  expense  in 
supervision,  operation,  and  plant  construction  ; 
the  process  is  also  a  delicate  one  and  requires 
careful  supervision.  At  a  time  when  other 
plants  had  to  be  content  with  turning  out  a 
concentrate  containing  43%  zinc  and  less,  the 
De  Bavay  machine  was  giving  an  output  of 
blende  concentrate  assaying  as  high  as  47 
and  48%  of  zinc.  The  De  Bavay  process  and 
plant  has  recently  been  abandoned,  and  the 
North  and  South  tailings  are  to  be  treated  by 
the  Minerals  Separation  method. 

From  what  has  been  written  it  will  be  seen 
that  neither  the  De  Bavay  nor  the  Delprat 
process  was  suitable  for  treating  slime.  The 
Minerals  Separation  process,  although  capable 
of  treating  current  output  including  slime,  had 
not  been  successful  in  producing  a  readily 
saleable  concentrate  from  the  partly  oxidized 
dump  slime.  In  1908,  Horwood  introduced 
a  process  for  dealing  with  such  material.     He 
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first  roasted  at  400^  C,  so  as  to  sulphatize  part 
of  the  galena,  and  then  submitted  the  roasted 
material  to  the  Minerals  Separation  process, 

with  pulp  at  130^  F,  when  the  blende,  which 
had  remained  unaltered  in  the  roasting  fur- 

nace, gave  an  excellent  iloat  and  the  sulpha- 
tized  lead  remained  behind.  A  blende  concen- 

trate as  high  as  50%  zinc  has  been  obtainable 
by  the  Horwood  process  on  the  Broken  Hill 
ores.  The  galena  concentrate  recovered  in 
this  process  is  not,  however,  of  a  very  high 
grade.  A  pilot  plant  was  in  the  first  place 
erected  at  the  School  of  Mines,  Bendigo,  and 

the  process  was  adopted  by  the  Zinc  Corpora- 
tion, which  put  up  a  70  ton  per  day  plant  for 

treating  dump  slime.  In  roasting  material 
containing  blende,  pyrite,  galena,  &c.,  the  fur- 

nace temperature  may  be  raised  as  high  as 
500°  C.  Little  or  no  oxidation  of  the  galena 
will  take  place  when  the  pyrite  is  burning,  and 
the  higher  temperature  does  not  alter  the 
blende.  A  good  clean  resinous  blende  will 
withstand  a  higher  temperature  than  a  blende 

containing  iron.  The  process  has  been  mark- 
edly successful  in  treating  the  complex  ores  of 

the  Rosebery  district,  Tasmania,  which  had 
hitherto  defied  successful  metallurgical  treat- 

ment. The  intermixture  of  the  blende,  pyrite, 

and  galena  was  so  intimate  that  many  metal- 
lurgists considered  the  ore  to  be  a  chemical 

compound,  rather  than  a  mechanical  mixture, 
of  lead,  zinc,  copper,  iron,  sulphur,  &c.,  and 
that  any  other  than  chemical  separation  would 
be  impossible.  However,  after  crushing  and 
treating  the  ore,  the  Horwood  process  success- 

fully produced  a  high-grade  blende  concentrate 
— up  to  57%  zinc — and  a  galena  residue  carry- 

ing some  20%  lead.  The  objections  to  the 
process  are  that  roasting  is  costly,  consump- 

tion of  acid  is  heavy,  the  galena  concentrate 
is  not  high  in  lead,  and  the  concentrates  are 
very  fine  for  smelting ;  but  this  last  objection 
obtains  with  all  slime  concentrates. 

Up  to  the  beginning  of  the  war,  nearly  all 
the  blende  concentrate  was  sold  to  German 
buyers  on  a  purchase  formula  somewhat  as 
follows  : 

0  95A(Zn— 5)-(-iB  (Ag— 5)-(- (Pb— 8)— K where 
A   is  average  price  of  zinc  over  6  months  from 

time  of  dehvery,  in  shillings 
B         „         „         „         silver 
Zn  is  the  assay-value  of  the  zinc  contained  in  the 

concentrate. 
Pb              lead 
Ag               silver 
R  is  the  returning  charge. 

From  the  above  formula  it  will  be  seen  that 

only  95%  of  the  price  of  zinc  per  ton  was  al- 

lowed after  the  deduction  of  5%  from  the 

zinc  assay-value,  only  half  the  price  per  ounce 
of  silver  was  allowed  after  deducting  5  ounces, 
and  only  one  shilling  per  unit  was  allowed  for 
the  lead  after  deducting  8%  fromtheassay- value. 
In  other  words  the  German  buyer  took  for  him- 

self, free  of  charge,  from  every  ton  of  concen- 
trate 5  units  of  zinc,  5  ounces  of  silver,  and  8 

units  of  lead  ;  and,  after  accepting  this  gift, 
he  gave  only  95%  of  the  market  price  of  zinc, 
only  half  the  market  price  of  silver,  and  only 
one  shilling  per  unit  of  lead  ;  he  then  deducted 
from  the  total  payment  per  ton,  calculated  on 
this  basis,  his  returning  or  smelting  charge 
which  he  varied  from  time  to  time  to  suit  his 
own  convenience.  This  charge  was  seldom, 
if  ever,  below  five  pounds  (£5)  per  ton. 

In  the  earlier  days  of  blende  production, 
when  protests  were  made  with  regard  to  this 
lead  robbery,  sellers  were  told  by  the  German 
buyers  that  the  presence  of  lead  in  a  blende 
concentrate  was  most  objectionable.  The 
producers  therefore  turned  their  minds  to  the 
elimination  of  as  much  of  the  lead  from  the 
concentrate  as  possible.  This  removal  of 
lead  would  result  in  the  production  of  a 
saleable  lead  concentrate,  a  blende  concen- 

trate considerably  higher  in  zinc,  and  would 
lessen  the  unwilling  gift  of  lead  to  Germany. 
The  elimination  of  lead  was  first  effected  by 

tabling  the  blende  concentrate  and  subsequent- 
ly by  preferential  flotation  ;  but  as  soon  as  the 

new  grade  concentrate,  higher  in  zinc  and 
lower  in  lead,  was  in  being  protests  were  im- 

mediately made  by  the  aforesaid  buyers,  who 
stated  that  at  least  5%  of  lead  in  a  blende  con- 

centrate was  necessary  ;  and  later  contracts 
embodied  a  fine  on  the  seller  of  Is.  3d.  for 
every  unit  of  lead  under  5%.  Subsequent 
contracts  were  modified  in  this  respect,  but 
not  to  any  great  extent. 

Apart  from  the  question  of  leaden  gifts  to 
Germany,  consideration  will  show  that  a 
blende  high  in  zinc  is  a  much  more  profitable 
proposition  than  one  carrying  only  a  moderate 
amount,  provided,  of  course,  that  the  cost  of 
the  higher  production  is  not  excessive.  If,  for 
instance,  a  blende  carrying  40%  zinc  and  10% 
lead  could  be  cheaply  converted  into  a  blende 
concentrate  containmg  46%  zinc  and  6%  lead, 
and  a  galena  concentrate  containing,  say,  55% 

lead  and  14"o  zinc,  the  seller  would  be  able  to 
dispose  of  the  two  products  at  a  much  greater 
profit  to  himself  than  that  obtainable  from  the 

original  product. 

(To  be  contittiied). 



FOUR  YEARS  AS  A   PRISONER  OF  WAR 

By   J.   C.    FARRANT 

(continued  from  the  March  issue,  page  141) . 

The  author,  a  well  known  mining  engineer,  continues  his  account  of  the  treatment  of  prisoners  at  Doberitz. 

March,  1915.  Food  parcels  and  tobacco 
were  arriving  fairly  regularly,  and  every  one 
was  more  or  less  settling  down  to  gefang  life. 
Rounders  was  the  principal  pastime,  and  inter- 
regimental  matches  were  of  daily  occurrence, 

the  teams  being  made  up  of  N.C.O.'s  (who 
were  not  compelled  to  work),  men  employed 
in  lager,  and  those,  a  goodly  few,  who  had 

"  dodged  the  column." 
Oil  March  6,  volunteers  for  farm  work 

were  called  for.  No  Englishmen  volunteered, 
but  several  hundred  Russians  signified  their 
willingness.  Later,  however,  parties  were 
told  off  for  kommandos,  farming,  factories, 
coal  mines,  etc. 

The  first  batch  of  English  from  our  block 
was  warned  off  on  April  2,  and  the  Germans 
spent  the  day  in  rounding  up  men  with  good 
trousers,  and  forcing  them  to  change  with 
those  men  who  were  warned  for  kommando. 
As  soon  as  this  game  was  rumbled,  the  men 
who  had  presentable  trousers  spent  the  after- 

noon dodging  the  Germans. 
The  bread  ration  was  now  reduced  to  one- 

fifth  of  a  3  lb.  loaf  per  man  per  day. 
With  the  weeding  out  for  kommandos,  it 

became  more  difficult  to  '  dodge  the  column," 
and  as  most  of  the  work  was  of  the  pick  and 
shovel  kind  we  were  very  glad  when  Sunday 
came  round. 

New  guards  had  replaced  the  old  ones,  and 
started  to  make  themselves  unpleasant.  So 
a  system  was  adopted  of  breaking  them  in. 
While  at  work  one  guard  was  in  charge  of  ten 
men,  and  if  a  guard  was  a  rotter,  the  men  did 
as  little  work  as  possible,  and  caused  as  much 
trouble  as  they  could  by  sliding  off  and  joining 
up  with  other  parties.  Parties  were  frequently 
reported  for  insubordination,  and  doing  no 
work,  and  were  punished  by  standing  to  atten- 

tion for  two  hours  in  the  evening.  If  any  man  in 
particular  was  reported,  he  was  tied  up.  The 
guards  found  out  that  it  paid  them  better  to 
let  the  men  have  a  certain  amount  of  their 
own  way. 

In  the  German  barracks  "  Gott  strafe 
England  "  was  chalked  up  in  many  conspicu 
ous  places.  It  was  also  the  head-line  on  their 
bread  coupon  cards.  On  one  occasion  toward 

the  end  of  April,  a  party  of  20  British  prison- 
ers of  war  were  returning  from  work.     They 

met  a  company  of  Germans,  whose  officer 
commanded  our  party  to  halt  and  face  his  com- 

pany. When  we  were  in  position,  and  won- 
dering what  was  coming  next,  he  rode  up  to 

our  party  and  shouted  "  Gott  strafe  England," 
these  words  being  repeated  by  his  whole  com- 

pany. Then  with  a  look  as  if  he  had  just  storm- 
ed a  position,  he  marched  his  company  off,  and 

German  kultur  scored  another  victory. 
May  7.  Captain  A.,  second  in  command, 

gave  orders  to  posterns  to  instil  discipline  into 
British  prisoners  of  war  with  rifle  butts,  bayo- 

nets to  be  used  if  necessary.  Printed  notices 
to  this  effect  were  posted  up  in  the  barracks. 
In  fact  the  death  sentence  appeared  appli- 

cable to  any  crime  from  "  pinching  spuds  "  to 

dodging  the  column." May  12.  Russian  killed  and  ate  a  German 

N.C.O.'s  white  cat.  He  received  three  days' 
cells.  The  next  morning,  as  the  Russians 
filed  on  parade,  our  boys  greeted  them  with 
cat-calls,  causing  a  good  deal  of  amusement. 
A  German  N.C.O.,  known  as  Tubby,  rushed 
up  to  us  demanding  silence  and  the  cause  of 

the  outburst.  When  he  was  told,  "Militaris- 
mus  "  went  by  the  way,  and  he  was  convulsed 
with  mirth.  (It  was  not  his  cat).  This  was 
the  first  occasion  upon  which  I  had  heard  a 
German  laugh  on  parade. 
May  13.  Ascension  day,  and  a  holiday. 

Every  man  in  camp  paraded  at  8  a.m.  In  the 
middle  of  the  parade  ground,  facing  us,  two 
Russians  were  tied  up  with  their  hands  above 
their  heads.  They  had  attempted  to  escape, 
but  were  recaptured,  and  this  was  the  punish- 

ment, five  hours  daily.  Both  men  were  moan- 
ing. One  of  them  fainted  while  we  were  still 

on  parade,  and  the  other  man  was  only  just 
conscious.  Our  men  signified  their  disapprov- 

al by  shouting  at  the  Germans  to  untie  them. 
While  this  uproar  was  going  on,  a  Russian 
sergeant-major  went  up,  and  complained  to  a 
German  N.C.O.  on  parade.  The  Russian 
was  promptly  kicked  and  ordered  back  to  the 
ranks.  He  refused  to  go.  Guards  were  called 
up,  and  he  was  arrested.  The  whole  parade 
was  then  ordered  to  barracks,  the  order  being 
accompanied  by  a  couple  of  shots. 

When  we  were  inside,  German  interpreters 

came  round  saying,  "  The  guards  have  orders 
to  shoot  on  sight  any  man  on  parade  or  looking 
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through  windows.  "  This  was  1 1  o'clock  in  the 
morning,  and  indiscriminate  firing  was  carried 
on  till  4  p.m.  Three  Russians  were  killed  and 
several  wounded.  Most  of  the  huts  in  our 
block  had  bullet  holes  through  them. 

One  poor  devil  of  a  Russian  was  in  the 
latrine  when  parade  was  dismissed.  He  heard 
the  shots  and  was  afraid  to  come  out.  A 
German  interpreter  heard  him  and  told  him  he 
would  conduct  him  to  his  barrack.  He  had 

escorted  him  half-way  when  the  Russian  made 
a  dive  for  his  barrack  and  was  shot  and  killed 
on  the  steps,  the  interpreter  being  powerless 
to  stop  the  damned  savages.  This  affair  took 
place  in  view  of  our  barrack.  As  the  two 
guards  who  had  done  this  noble  deed  disap- 

peared from  view,  we  opened  a  couple  of 
windows,  and  looked  out.  A  guard,  who  was 
standing  on  the  road,  let  drive.  Fortunately 

he  missed.     We  didn't  repeat  the  operation. 
It  was  a  very  hot  day,  and  all  windows 

were  closed.  The  rooms  were  about  20  ft. 
square.  The  men  were  lying  down,  as  bullets 
were  frequently  coming  through  the  huts. 
This  is  how  we  spent  the  first  holiday  in  1915. 

May  24.     Started  cricket  with  a  tennis  ball. 
May  27.  Very  hot ;  took  load  of  stones  to 

aviation  grounds.  Parcel  and  photos  from 
home.     Jolly  good  to  get  the  tea. 
May  28.  Breakfast  5  a.m.  Took  stone 

to  aviation  grounds.  Finished  3.30  p.m. ; 
nothing  to  eat  or  drink  since  5  a.m.  Cricket 
in  evening. 

May  29.  Carting  stones  to  station.  All 
wagons  were  pulled  by  the  men.  Guard  got 

"  dizzy."  One  piece  of  soap  issued  between 
four  men.  Last  piece  issued  two  months  ago. 
Cricket  in  evening. 
May  30.  Sunday.  Sand  storms  all  day. 

Played  cricket. 
May  31.  Working  on  sand-pit.  Got  tick- 
ed off  for  being  late. 
June  1 .  Another  hell  of  a  day.  Break- 

fast 5  a.m.  Four-mile  walk.  Carrying  trees 
for  four  hours.  Got  back  at  two  p.m.  This  is 

always  considered  a  day's  work.  Had  to  turn 
out  in  afternoon,  carrying  iron  bedsteads  from 
station  till  6  p.m. 

June  2.  Hot  day  ;  cleaning  out  deep  ditch, 
stunk  like  blazes,  working  in  water.  Receiv- 

ed splendid  parcel.     Sausages  top  hole. 
Cricket  in  the  evening  was  very  popular, 

and  Army  and  Navy  matches  created  a  great 
deal  of  interest,  a  couple  of  thousand  men 
looking  on.  We  used  to  get  the  shoe-mender 
to  cover  tennis  balls  with  leather,  making  a 
very  good  ball.  A  hard  ball  was  too  danger- 

ous under  the  confined  conditions.      We  pur- 

chased some  matting  from  Berlin  as  the  parade 
ground  was  too  sandy  to  permit  of  a  good 

pitch. The  elevens  representing  the  different  regi- 
ments possessed  some  good  talent,  and  the 

game  was  played  strictly  to  rules.  Many 
keen  contests  took  place,  promoting  good 
fellowship  through  the  camp. 
June  11.  I,  with  two  or  three  others  got  a 

"'cushy  number"  painting  window  frames 
for  a  church.  The  church  was  inside  the 
German  barracks,  just  across  the  road.  A 
guard  would  take  us  over  \n  the  morning,  and 
leave  us  in  charge  of  the  civilian  contractor. 

Being  a  "civvy  "  we  did  not  take  much  notice 
of  him.  On  several  occasions  we  went  up  to 
the  organ  loft  and  had  a  sleep. 

July  5.  Contractor  wrote  to  camp  author- 
ities saying  that  we  were  most  unsatisfactory, 

and  spent  most  of  our  time  in  sleeping.  We 
were  taken  up  in  front  of  the  German  in  com- 

mand of  our  block,  who  screamed  and  swore 
at  us  for  about  ten  minutes.  Germans  love 
to  shout. 
July  11.  Men  employed  in  camp  had  a 

walk  in  the  country.  I  was  one  of  a  fatigue 
party  having  to  walk  6  miles  out  to  the  plains, 
where  we  were  employed  in  shovelling  sand. 

July  19.  Fifty  more  men  were  told  off 
for  our  hut.  It  was  very  hot  weather.  It 
was  impossible  for  every  one  to  get  in.  Some 
slept  on  the  ground  outside,  which  was  strictly 
against  orders.  This  overcrowding  lasted  for 
about  a  week.     We  then  removed  into  tents. 

A  few  windows  had  been  broken  by  cricket 
balls,  and  we  were  presented  with  a  bill  for 
^12.  10s.  Od.  We  complained  to  the  kom- 
mandant,  but  with  no  result,  other  than  if  the 
money  was  not  paid  that  night  all  sport  would 
be  stopped. 

July  31.  A  jolly  good  job.  A  party  of  50 
was  taken  to  an  old  canal.  Our  duty  was  to 
clear  this  of  weeds,  etc.  There  were  two  or 
three  small  rafts,  and  each  raft  party  was 
given  scoops  with  long  handles.  The  rafts 

measured  about  8  by  4ft.  We  "quanted" up  and  down,  manoeuvring  for  position,  each 
raft  tryin;;  to  capsize  the  other.  Many  spills 
occurred  ;  I  went  in  three  times,  and  by  the 

time  we  packed  up  there  wasn't  a  dry  man among  the  raft  parties. 
August  3.  McDonald,  of  the  R.N.D., 

killed.  We  had  been  to  fetch  sand  from  the 
plains,  and  coming  back  McD(3nald  and  an- 

other were  on  the  pole  of  the  first  wagon. 
They  came  to  a  sharp  dip.  The  heavy  wagon 
got  out  of  control.  McDonald  fell,  and  the 
wheel  passed  over  him,  killing  him.     There 
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were  no  brakes  on  the  wagon. 
August  6.  Scotty,  another  Britisher,  shot. 

His  mind  became  affected  on  May  13,  when 
the  shooting  affair  took  place.  He  was  taken 
to  hospital,  escaped  from  there,  wandered 
to  the  lager,  and  tried  to  scale  the  barbed  wire. 
The  sentry  killed  him. 

August  7.  All  privileges  to  British  prison- 
ers of  war  stopped.  The  reason  given  was  the 

alleged  brutal  treatment  by  the  British  Govern- 
ment of  the  German  civilians  interned  in  Eng- 

land. This  meant  no  sports,  no  cards,  and  all 
musical  instruments  were  taken  from  us. 

Life  from  now  on  was  pretty  miserable. 
Some  more  new  guards  made  their  appear- 

ance, and  one  in  particular  was  a  holy  terror. 
He  and  another  took  ten  men  to  Spandau, 
shovelling  clinker  ;  the  party  was  split  up  into 
two  parties  of  five,  with  a  guard  over  each. 
Before  the  men  started,  he  told  them  he  had 
seen  his  own  brother  bayonetted  on  the  west 
front  by  an  Englishman.  If  ever  a  man  hated 
Englishmen  it  was  this  fellow.  He  was  over 
6  ft.  in  height.  If  a  man  stopped  workmg,  he 
got  a  blow  from  the  butt  end  from  him. 

The  men  used  to  return  to  camp  with  their 
hands  blistered  and  bleeding.  Complaints 
were  made  to  the  kommandant,  so  a  different 
ten  were  sent  daily.  I  went  on  that  fatigue 
once.  I  shovelled  coke  with  a  coke  shovel  for 

eight  hours,  and  didn't  stop  working  once.  I 
was  all  in  when  I  finished,  and  by  the  time  I 
got  back  to  the  lager  at  8  p.m.  I  was  just 
boiling  over  with  resentment. 

Chief  Petty  Officer  A.,  senior  N.C.O.  of 
the  R.N.D.,  was  having  tea  with  his  mess, 
when  I  waltzed  in,  and  after  ridding  myself  of 

a  few  observations,  I  told  him  :  "  I'm  damned 
if  ever  I  will  go  again,  and  it's  up  to  you  as 
senior  N.C.O.  to  see  that  no  other  man  goes 

till  things  are  altered."  For  it  must  be  borne 
in  mind  that  N.C.O.'s  did  not  work,  and  many, 
though  not  all,  were  indifferent  to  the  condi- 

tions under  which  the  men  worked. 

August  17.  A  permanent  fire  brigade  was 

formed,  being  made  up  of  N.C.O.'s. 
August  27.  I  got  a  "cushy  number." 

Graf  von  Spee,  brother  of  the  late  Admiral  von 
Spee,  built  and  presented  a  Roman  Catholic 
Church  to  the  German  troops  quartered  in 
Doberitz.  .iXn  artist  from  Berlin  was  engaged 
to  paint  angels  and  other  figures.  This  artist 
required  help,  so  he  applied  to  our  lager  for 
artists.  Cecil  Tooke,  of  the  R.N.D.,  was  ap- 

proached, but  he  wasn't  keen,  so  his  muck- 
ing in  oppo  "  asked  me  if  I  would  go  with  him. 

I  accepted.  Four  artists  were  required.  The 
party    consisted   of  Williams   and  myself,  a 

Sheffield  policeman,  whose  name  I  forget,  and 
Jack  Kudram,  a  North  Sea  fisherman.  On 
the  following  morning  we  presented  ourselves 
at  the  church,  a  guard  taking  us  over.  The 
artist  had  not  arrived,  but  a  German  soldier, 
who  was  an  artist  by  profession  and  also  as- 

sisting, started  us  off  on  some  panels.  1  had 
been  daubing  for  about  ten  minutes,  when 
some  one  touched  my  shoulder.  1  turned  round 
and  confronted  a  well  dressed  German,  who 

asked  me  in  German  what  I  was.  1  replied,  "A 
prisoner  of  war."  "I  know  that,  but  what  are 
you  in  civilian  life  ?  "  "  An  engineer."  "  Ach 
so  !  I  knew  you  were  no  painter."  It  was  the 
artist  himself,  and  he  informed  me  that  my 
work  was  hardly  up  to  the  standard  required. 
He  then  tried  the  others,  who  all  shared  the 
same  fate.  The  artist  then  left  for  Berlin 
without  saying  anything  to  our  guard,  who 
was  wandering  round  the  church. 

We  all  decided  to  come  down  on  the  follow- 
ing morning,  and  have  another  try,  as  it  was 

much  easier  work  than  navvying.  1  told  our 
guard  that  we  were  to  return  at  8  a  m.  next 
day.  Thinking  this  order  had  come  from  the 
artist  he  passed  the  instructions  on  to  the 
Camp  Bureau,  so  the  following  day  found  us 
again  at  the  church.  As  soon  as  the  artist 

arrived,  being  able  to  speak  the  '  bat,'  I  spun him  a  yarn,  telling  him  if  he  put  in  a  request 

for  us  we  would  bring  down  a  '  pukka  artist.'  I 
told  him  further  that  we  required  no  remunera- 

tion, and  that  there  wasn't  a  job  on  earth  we 
hadn't  done.  Being  a  bit  of  a  sportsman  he 
agreed,  providing  the  artist  we  were  to  bring 
was  all  right. 

The  next  day  we  took  Nobby  "  Clark,  of 
the  R.N.D.,  with  us.  He  was  an  architect  in 
civvy  life,  and  quite  an  artist  to  boot.  Well ! 
he  filled  the  bill.  His  work  consisted  of 

painting  flowers  on  the  panels  stretching  right 
across  the  semi-circular  roof.  We  rigged 
scaffolding,  sand- papered  window  frames,  and 
had  a  cushy  time  generally. 

The  church  was  inside  barbed  wire.  The 

guards  used  to  leave  us  there,  in  charge  of  the 
soldier  artist,  while  they  went  to  their  barracks, 
so  we  did  what  we  liked.  Graf  von  Spee  used 
to  come  in  occasionally.  At  such  times  we 
were  busily  occupied.  He  was  an  imposing- 
looking  man,  standing  about  6  ft.  4  in.  and  well 
proportioned.      He  often  yarned  with  us. 

Matters  went  smoothly  with  us,  and  Wil- 
liams and  I  took  a  turn  at  painting  flowers  at 

the  highest  part  of  the  rojf.  They  looked 
quite  flower-like  from  the  floor  of  the  church. 

Jack,thefisherman,  and  '  Nobby  "  had  a  heated 
argument  one  day  which  ended  with  Jack  bet- 
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ting  him  five  marks  he  could  paint  a  panel  as 
well  as  he.  The  bet  was  accepted,  and  I  held 
the  stakes.  The  panels  were  about  15  inches 
square.  A  paper  stencil  with  a  sketch  of  the 
design  was  laid  on  the  square,  and  a  soot  bag 
was  pressed  against  the  stencil,  leaving  the 
outline  of  the  flowery  design  on  the  panel. 
The  filling  in  was  done  with  different  colours, 
not  a  very  difficult  task. 

Jack  scaled  the  scaffolding,  and  with  his 
head  to  starboard  and  his  tongue  to  port  start- 

ed in.  Well  !  it  was  a  gaff.  The  only  lines 
that  made  a  boundary  for  him  were  the  sides 
of  the  panel,  and  when  he  had  finished,  what 
should  have  been  a  delicate  tulip  looked  like 
a  cabbage  run  to  seed.  I  had  to  take  it  out 
with  turps.     He  paid  his  bet  like  a  man. 

Our  life  ran  along  in  pleasant  channels  for 

some  weeks.  "  Nobby "  got  a  "  square 
number "  in  camp ;  so  did  Rispin,  aBd  we 
three  carried  on.  Kottrop,  the  artist,  became 

quite  friendly.  Jack's  actions  and  blunt  man- 
ner amused  him  greatly.  More  than  once  he 

sent  him  to  the  other  end  of  the  church  for 

something  he  didn't  want,  just  to  see  him  roll, 
for  Jack  always  walked  as  if  he  were  aboard 
ship  in  a  gale. 

Kottrop,  as  soon  as  he  had  finished  the 
church,  was  to  report  himself  for  military  duty. 

■  He  was  in  no  hurry  to  complete  his  task,  and 
to  this  aim  we  willingly  assisted  him.  Our  work 
was  supposed  to  have  been  completed  in  six 
weeks,  but  we  wangled  six  months  on  this  job. 

During  the  winter  months  it  was  extremely 
cold  in  the  church,  as  there  was  no  heating 
apparatus,  so  we  took  down  a  set  of  gloves 
and  had  two  or  three  rounds  every  morning. 
The  two  German  soldiers  who  were  helping 

were  very  interested, saying"Doesn't  it  hurt?" 
Jack  kidded  one  of  them,  called  Schmidt,  to 

have  them  on  ;  we  retired  to  the  Graf's  robing 
room,  and  these  two  started.  After  a  little 
shuffling  about.  Jack  planted  a  right  to 

Schmidt's  solar  plexus,  which  finished  the 
exhibition.  The  German  took  it  the  right  way, 
but  he  would  never  have  the  gloves  on  again. 

Our  routine  now  was  ;  8  o'  clock  a.m.  at  the 
church,  started  painting  8.30,  light  lunch  at 
10  a.m.  The  Graf  had  a  silver  electric  kettle 
which  he  used  for  making  coffee.  We  found 
it  very  useful  also  for  making  hot  drinks.  The 
organist  came  in  unexpectedly  one  day  and 
when  he  saw  the  kettle  he  nearly  threw  a  fit. 

He  said,  "If  the  Graf  had  seen  that  I  should 
be  sent  to  the  front  and  you  would  be  put  in 

cells."  We  calmed  his  fears  with  a  cup  of 
cocoa  and  continued  to  use  the  kettle,  though 

he  didn't  know  it. 

The  organist  was  not  a  bad  fellow.  He 
held  the  rank  of  corporal  in  the  German  army, 
and  was  always  in  a  blue  funk  of  being  sent 
to  the  front.  He  came  in  one  day  in  a  brand- 
new  uniform.  I  celebrated  the  occasion  by 
upsetting  a  pot  of  red  paint  over  his  new 
overcoat.  He  was  struck  dumb  with  hoiror, 

and  Jack  didn't  improve  matters  when  he  said, 
"  Criky  !  that's  done  it,"  and  went  into  fits  of 
laughter.  The  organist  used  about  half  a  can 
of  turps  on  his  overcoat  and  removed  most  of 
it,  but  his  coat  always  bore  a  mark. 

We  carried  on  in  the  church  until  Christ- 
mas. We  left  work  about  2  p.m.,  getting  back 

in  lager  for  a  game  of  football  nearly  every 
day.  The  lager  authorities  seemed  to  have 
forgotten  our  existence,  although  a  postern 
was  always  detailed  for  the  church,  until  one 

day  we  were  told  that  we  should  not  be  re- 
quired at  the  church  any  more.  This  was  a 

sad  blow  to  us,  but  as  we  had  finished  the 

painting  nearly  three  weeks  before  we  hadn't 
any  grounds  for  complaint.  The  hours  of  work 
in  September  were  from  6.45  a.m.  till  4.30  p.m. 
The  men  took  their  lunch  with  them,  and  were 
allowed  half  an  hour  pause  for  rest  and  re- 
freshment. 

September  10.  Another  shooting  incident. 
A  Frenchman,  who  was  a  mental  case,  was 
strolling  about  at  the  hospital.  The  barbed 
wire  fencing  was  being  repaired,  and  this 
Frenchman  walked  through  the  gap  and  stood 

looking  about  him.  It  was  about  11  o'clock 
in  the  morning,  and  several  men,  who  were 
waiting  in  the  enclosure  for  medical  attention, 
called  out  to  the  fellow  to  come  back.  He 
took  no  notice.  The  German  guard,  who  was 
not  10  yards  away,  yelled  out  something  and 
instantly  fired,  killing  the  man  on  the  spot. 

At  the  beginning  of  the  month  the  whole 
camp  was  shifted  from   Doberitz  Barracks  to 

Hunger  Hill,"  in  tents.  This  was  the  origi- 
nal camp  that  we  left  a  year  ago. 

On  September  18  a  working  party  made  an 
interesting  discovery.  They  were  told  off  to 
empty  rubbish  tins,  and  in  one  tin  was  found 
hundreds  of  our  letters  torn  up.  No  wonder 
our  people  complained  that  they  received  no 
news.  I  saw  these  letters  myself,  and  some 
were  just  acknowledgments  of  parcels  re- 

ceived, a  clear  proof  that  this  destruction  was 
not  on  account  of  censorable  matter. 
Octobers.  It  was  very  cold  in  the  tents, 

but  in  spite  of  this,  an  order  was  given  out 
that  no  man  should  have  more  than  two  blan- 

kets. This  may  not  seem  much  of  a  hardship 
to  one  who  does  not  know  what  German 
kriegsgefangenen    blankets   are    like,   but  as 
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able to  keep  warm,  it  will  give  some  idea  of 

the  texture.  A  few  tattered  and  torn  rem- 
nants were  handed  in,  but  this,  as  expected, 

did  not  satisfy  the  German  quartermaster,  who 
instituted  a  search  with  armed  guards.  The 
number  of  ingenious  hiding  places  are  too 
numerous  to  mention,  but  the  best  in  my 

opinion  was  when  a  "  school "  removed  the 
rubbish  from  one  of  the  large  iron  rubbish 
boxes  measuring  about  10  by  5  ft.  square, 
laid  some  40  blankets  therein,  covered  them 
with  paper,  and  then  dumped  the  rubbish  on 
the  top. 

I  rolled  my  blankets  up  and  put  them  in  the 
sleeves  of  my  overcoat  and  left  it  hanging  in 
the  tent.     This  device  was  also  successful. 

After  an  all-day  search  they  had  found  only 
about  one-tenth  of  the  requisite  number.  Then 

came  the  inevitable  "  unless  all  extra  blankets 
are  handed  in  all  parcels  will  be  stopped  for 

a  month."  They  had  us  groggy,  but  we  got 
back  at  them,  as  nearly  every  man  tore  the 
blankets  in  halves  as  he  deposited  them  on  the 
heap.  We  had  to  hand  them  in  to  British 

N.C.O.'s,  and  of  course  they  didn't  object. October  11.  500  Russians  from  Novo 

Georgovitch  made  their  appearance.  They 
were  in  an  awful  condition,  absolutely  starv- 

ing. One  of  our  men  threw  some  tea- leaves 
outside  the  tent.  A  Russian  standing  by 
scooped  them  up  and  devoured  them.  We  had 
known  hunger,  but  not  such  as  this.  Little 
did  we  think  that  such  hunger  was  to  be 
the  lot  of  some  of  us  before  another  year 
elapsed. 

During  November  we  had  hard  frosts.  The 
msides  of  the  tent  were  coated  with  frost. 
There  were  400  of  us  in  one  tent,  with  one 
stove.  Only  those  near  the  stove  got  any 
warmth.  Men  ate  all  their  meals  with  their 
overcoats  on,  and  on  some  nights  sleep  was 
impossible.  A  large  number  of  men  were 
falling  sick,  and  the  number  increased  so 
rapidly  that  even  the  Germans  decided  it  was 
necessary  to  get  us  into  huts  as  soon  as  pos- 

sible. The  temperature  was  20"  below  freez- 
ing for  about  a  week  prior  to  moving  into 

huts.  We  had  no  sooner  moved  into  huts 
than  a  gale  sprang  up  and  three  large  tents 
went  to  glory,  greatly  to  the  amusement  of  the 

We  received  newsthat  Miller  of  theR.N.D., 
who  had  made  his  escape  from  the  lager,  had 
landed  in  Denmark.  He  received  a  commis- 

sion in  the  R-.^.F.  later,and  was  killed  in  1917. 
Christmas  Day,  1915,  a  day  that  will  long 

linger  in  the  memory  of  the  Doberitz  prison- 

ers of  war.  Having  by  this  time  become 
familiar  with  the  country,  arrangements  had  for 
some  time  been  made  with  German  civvies  to 
supply  liquor.  The  boys  determined  to  celebrate 
this  Christmas,  and  some  thousands  of  bottles 
of  schnapps  and  other  stuff  were  smuggled 
into  the  camp.  All  parties  were  searched 
upon  entering,  and  any  man  found  with  liquor 
received  fourteen  days. 

The  fun  started  on  Christmas  Eve.  We 
made  a  collection  of  spare  grub  and  handed  it 
over  to  the  Russians.  A  Russian  doctor,  who 
was  employed  at  the  hospital,  visited  our  bar- 

racks to  thank  us  on  behalf  of  the  Russians. 
He  had  just  finished  a  speech  in  our  hut,  and 
a  good  deal  of  cheering  ensued,  when  in 
bounced  a  German  officer  and  two  guards. 
The  officer  demanded  lights  out  immediately. 

This  was  at  9  o'clock.  We  had  made  a  re- 
quest for  lights  until  10  p.m.,  which  was 

granted  by  the  commandant. 
Petty  Officer  M.,  who  was  in  charge  of  our 

hut,  and  w-ho  was  half-seas-over,  told  the 
oflficer  to  clear  out  as  he  was  in  charge  and 

wasn't  going  to  be  interfered  with  by  any damned  German.  He  then  laid  his  hand  on 
the  German.  The  two  guards  made  a  rush 
and  M.  was  pulled  back  by  some  of  the  boys 
just  in  time.  The  officer  and  the  two  guards 
went  out  and  up  to  the  guard -house,  and 
turned  out  the  guard.  There  was  an  ominous 
sound  of  clicking  magazines,  and  the  party 

marched  towards  our  barracks.  Half-way 
across  they  were  stopped  by  the  deputy  offi- 

cer in  charge  of  the  lager.  Thus  another 
shooting  spasm  was  nipped  in  the  bud. 

The  officer  of  the  guard  exceeded  his  duty 
by  coming  into  the  lager,  without  permission 
of  the  acting  commandant.  M.  received  14 
days  ;  he  was  lucky. 

The  next  day  hardly  a  man  was  sober. 

It  didn't  take  long  to  make  a  man  "see 
red  "  on  this  stuff  commonly  called  fixed 

bayonets."  Plenty  of  scraps  took  place,  old 
grievances  were  aired,  challenges  to  fight 
any  man  in  the  place  were  issued  by  men  of 
all  sizes.  In  fact  it  was  difficult  to  walk 
down  the  room  without  getting  tangled  up 
with  some  one.  It  was  a  gay  old  time.  The 
whole  camp  was  placed  under  punishment  for 
a  month  in  consequence  of  this  celebration  by 

General  von  A.,  who  inspected  the  camp  short- 
ly after  this  affair.  No  sports  or  recreation  : 

every  man  to  be  in  bed  at  7  p.m. :  no  lights  and 
no  talking ;  the  guards  were  ordered  to  fire  at 
any  light  in  the  barracks  seen  after  7  p.m. 
We  were  jolly  glad  when  the  month  was  up. 

(To  be  continued). 



METHOD  OF  SURVEYING  STOPE-FILLING 
AT  THE  BRITISH   BROKEN    HILL   MINE. 

By    E.    F.    HARRIS,    Chief    Surveyor   at    the    Mine. 

The  author  describes  an  instrument,  in  the  nature  of  a  home-made  diai,  devised  by  him 

for  surveying  the  stope-filhng  as  delivered  by  contractors. 

ON  the  British  Broken  Hill  mine  the  stopes 
after  the  extraction  of  ore  are  filled  with 
residues  from  the  treatment  plant,  known 

locally  as  skimps."  The  slopes  vary  greatly 
in  each  dmiension,  from  8  to  140  ft.  wide,  and 
any  length  up  to  hundreds  of  feet.  The  height 
is  usually  from  12  to  14  ft.,  but  this  factor  is 
governed  greatly  by  the  standing  qualities  of 
the  ore-body  and  its  walls  and  a  series  of  faults 
that  affect  both.  Sloping  is  by  means  of  a 
series  of  horizontal  cuts,  usually  from  wall  to 
wall  across  the  lode  and  travelling  from  winze 
to  winze  lengthways.  The  winzes  are  in  the 

ore-body  (Fig.  l)  and  are  used  to  convey  the 
skimps  underground  from  the  aerial  tram  that 
distributes  them  on  the  surface. 

All  filling,  locally  skimping,  is  paid  by  con- 
tract. The  contract  is  paid  by  the  number  of 

yards  spread  in  the  stope.  Truck  tallying  gave 
very  incorrect  results,  and  was  also  very  ex- 

pensive owing  to  the  scattered  nature  of  ore- 

bodies,  so  it  became  necessary  to  estimate  each 
job  and  pay  by  results.  This  entails  careful 
measurement  of  each  stope.  In  some  of  the 
smaller  stopes  the  theodolite  was  found  incon- 

venient, and  very  inconvenient  to  carry  through 
ladderways.  Also  the  rough  usuage  that  it 
got,  and  the  penetration  of  fine  quartz  particles 
from  the  skimps  into  the  bearings  made  it  ad- 
\-isable  to  find  some  other  method. 

Time  is  a  big  factor  in  these  measurements. 
Several  stopes  must  be  measured  by  each  sur- 

veyor and  his  assistant  in  the  half  shift  at  the 
end  of  each  contract  period  of  a  fortnight. 
Magnetic  work  was  out  of  the  question  owing 
to  the  air  and  water  pipes,  trucks  and  truck 
lines,  and  drill  steel  in  stopes.  An  instrument 
that  would  give  a  survey  as  accurate  as  could 
be  plotted  on  a  scale  of  30  ft.  to  an  inch  was 
wanted.  The  author  designed  the  instrument 
shown  in  the  drawing  (Fig.  2).  It  has  been 
found  very  satisfactory  for  the  purpose,  and 
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also  filling  in  after  a  main  traverse  has  been 
established.  It  can  be  read  to  15  minutes,  but 
30  minutes  is  found  quite  close  enough  in 
practice.  It  is  light  and  strong  and  easily  set 
up,  and  the  weight  complete  is  4ilb.  If 
damaged  there  is  nothing  that  cannot  be  easily 
replaced.  With  the  exception  of  the  legs 
(which  are  a  Kodak  tripod  and  adapter)  the 
whole  was  made  in  the  mine  workshop. 

The  instrument  is  known  as  a  "  protractor 
table."  [a]  is  a  Jin.  threaded  hole  for  at- 

taching the  adapter  and  legs,  (B)  a  brass  web 
carrying  a  circular  cedar  support  (E)  on  which 
is  fixed  a  steel  pin  (D)  and  two  level  bubbles 
(F).  A  brass  plate  No.  13  gauge  (/f),  on 
which  are  two  folding  sight  vanes  (C),  revolves 
on  the  pin  (D).  (G)  is  the  portion  of  the  ce- 

dar table  to  which  is  glued  the  circular  paper 

protractor.  This  protractor  is  a  ferroprussi- 
ate  blue  print.  The  adapter  allows  the  head 
to  swing  in  an  arc  of  about  200,  and  can  be 
clamped  in  any  position  by  the  turn  of  a  thumb- 

screw. By  setting  the  table  vertical  the  in- 
strument can  be  used  for  vertical  angles. 

The  method  of  workmg  is  to  set  up  any- 
where that  commands  a  good  view  of  the 

stope,  if  possible  under  or  over  a  defi- 
nite point  such  as  the  corner  of  an  ore  pass  or 

a  rise  or  winze  ;  then  sight  and  measure  all 
the  points  that  can  be  picked  up,  proceeding 
as  if  using  the  theodolite.  No  attempt  is  made 
to  obtain  the  correct  meridian.  This  is  obtain- 

ed afterward  by  plotting  on  tracing  cloth  and 
superimposing  on  the  working  plans,  when  it 
can  be  got  from  known  points  such  as  winzes, 
rises,  and  ore  passes,  or  instrument  stations  in 
main  traverses.  This  is,  of  course,  not  need- 

ed for  the  filling  calculations,  but  is  very 
handy  in  such  an  irregular  ore-body  for  follow- 

ing development  of  stopes.  All  points  sighted 
in  the  stopes  are  numbered  with  chalk.  This 
gives  points  to  check  to  when  measuring  the 
filled  stope. 

The  traverse  is  plotted  with  the  aid  of  a 
paper  protractor  and  a  parallel  ruler.  The 
protractor  is  the  same  as  the  one  on  the  instru- 

ment but  larger,  a  14  in.  centre  being  found 
the  most  useful  size.  This  allows  about  400 

ft.  in  length  to  be  plotted  with  lifting  the  pro- 
tractor. Areas  are  measured  with  a  plani- 

meter.  Vertical  heights  are  measured  at  10  ft. 
intervals  in  the  stope  and  the  contour  and 

heights  are  plotted  in  black  ink,  also  the  num- 
bers on  the  wall  and  ore  passes,  etc.,  in  black. 

Before  the  contract  party  starts  in  the  stope 
it  is  usual  to  run  in  as  much  skimps  as  will 
rill  away  without  handling.  This,  of  course, 
varies  with  the  height  and  shape  of  the  stope. 

This  IS  also  plotted  in  black.  At  the  end  of 
the  fortnightly  period  of  the  contract  the  out- 

line of  the  skimps  spread  is  obtained  by  tri- 
angulation  from  the  known  points  in  the  stope. 
The  heights  are  measured  from  the  back  to 
the  top  of  the  skimps  in  the  same  positions  as 
previously.  The  difference  between  the  aver- 

age heights  multiplied  by  the  superficial  area 
equals  the  cubic  contents. 

If  the  backs  are  very  irregular  (as  a  rule 
they  are  flat)  care  must  taken  to  get  the  verti- 

cal  heights  at   the  same    points    each    time. 

WEB 

With  a  rill  or  bad  back  the  points  are  marked 
by  means  of  a  candle  held  on  the  end  of  an  8 
ft.  tamping  stick.  A  black  spot  within  a  circle 
is  used  to  mark  the  point  and  the  mark  will 

last  indefinitely.  Distances  are  taken  to  half- 

way on  the  rill  of  skimps.  '  It  was  found  that 
the  plotting  of  the  top  and  bottom  of  the  nil 
was  not  needed  in  practice. 

The  contour  and  heights  for  the  first  fort- 
night are  plotted  in  red,  the  next  fortnightly 

pay  period  in  green,  and  so  on  in  various 
colours  till  the  job  is  complete.  By  putting 
the  date  on  the  edge  of  the  plan  in  the  colour 
used  for  that  fortnight  a  separated  record  is 
kept.  This  plan  is  open  to  the  perusal  of  the 
contractor  should  he  wish  to  check  any  meas- 
urements. 

.As  iiiany  as  15  separate  parties  are  work- 
ing encli  fortnight  on  the  skimping  contracts, 

and  the  yardage  handled  for  the  year  ended 
June,  1918,  was  45,182  yards. 



NOTES   ON    CYANIDING 
By  W.  B.  BLYTH,  M.Inst.M.M. 

The   author,  who  has  had  much  experience  in  the  treatment  of  complex  gold  ores  i 
Australia  and  Rhodesia,  discuiies  the  effect  o(  arsenic  and  antimony,  and  the  position  ( 

flotation  ̂ Ts  regards  gold  metallurgy. 

Arsenic.  —  There  is  a  wide-spread  belief 
among  cyanide  men  that  the  mere  presence  of 
arsenic  in  an  ore  stigmatizes  it  at  once  as  being 
refractory.  Nowhere  is  this  belief  more  preva- 

lent than  in  Rhodesia.  I  have  yet  to  learn  that 
arsenic  influences  the  extraction  one  way  or  the 
other  when  the  cyanide  process  is  used.  For  a 
long  period  I  cyanided  raw  a  concentrate  com- 
posedmainly  of  mispickel.and  obtained  95?o  re- 

covery of  the  gold  contents.  I  have  frequent- 
ly successfully  treated  by  raw  methods  ores 

containing  smaller  quantities  of  arsenical  min- 
erals. I  think  the  arsenic  bogey  has  its  origin 

in  the  frequent  association  of  arsenic  with 
pyrrhotite,  antimony,  and  graphite.  The 
first  two  minerals  cause  premature  precipita- 

tion of  the  gold  almost  as  fast  as  it  goes  into 
solution  if  they  are  present  in  sufficient  quan- 

tity. Graphite  varies  in  its  behaviour  accord- 
ing to  its  age,  and  the  occluded  hydrocarbons 

present.  If  arsenic  is  associated  with  the 
above  minerals,  trouble  is  sure  to  arise,  and 
the  arsenic  generally  gets  all  theblame.  Semi- 
o.xidized  ores  of  arsenic  are  difHicalt  to  treat, 
but  the  trouble  is  usually  due  to  acid  ferrous 
salts  rather  than  the  arsenic,  .\rsenic  some- 

times causes  trouble  with  amalgamation,  and 
sometimes  does  not ;  but  one  scarcely  uses 
the  term  refractory  in  connection  with  a  con- 

stituent of  an  ore  that  merely  causes  trouble 
with  amalgamation.  Roasted  arsenical  ores 
do  not  as  a  rule  yield  such  a  good  extraction 
as  roasted  pyrite  ores  with  arsenic  absent. 
One  is  usually  lucky  if  one  gets  an  87%  re 
covery  from  a  roasted  ore  rich  in  arsenic. 
But  the  ore  should  not  be  roasted  unless  other 
troublesome  elements  are  present,  or  unless 
the  arsenic  is  wanted. 

Antimony. — I  have  never  been  able  to 
cyanide  successfully  by  ordinary  raw  treat- 

ment an  ore  containing  appreciable  quantities 
of  antimony.  Nor  have  I  seen  any  record  of 
anyone  else  doing  it.  The  problem  has  pro- 

vided the  chemical  crank  with  an  excuse  for 
spending  very  large  sums  of  money,  and  many 
promising  processes  have  been  built  up  in  the 
laboratory,  only  to  fail  in  practice.  I  have 
had  certain  experience  with  antimonial  ores 
during  the  last  few  years,  and  the  develop- 

ment of  the  present  method  of  treatment 
which  yields  a  high  percentage  recovery  is  of 

interest.  The  determination  of  the  exact  anti- 
mony content  of  the  ores  being  treated  has 

never  been  attempted  owing  to  the  lack  of 
competent  cheinists.  But  from  the  act  that  a 
considerable  tonnage  of  pure  stibnite  can  be 
picked  from  the  ore  during  a  few  months,  it  is 

apparent  that  the  antimony  is  present  in  ap- 
preciable quantity.  Years  ago  when  antimony 

was  first  detected  in  these  ores  its  presence 
was  immediately  followed  by  a  plentiful  sup- 

ply of  alkaline  sulphide  in  the  cyanide  solu- 
tion. The  extraction  became  so  bad  that  the 

cyanide  process  was  discontinued  while  de- 
tailed experimental  work  was  carried  out. 

Experiments  carried  out  in  those  days  indica- 
ted that  a  roasting  furnace  was  necessary. 

Roasting  antimonial  ores  is  not  a  satisfactory 
process.  A  certain  proportion  of  the  gold 
seems  to  get  alloyed  with  the  easily  melted 
stibnite  ;  and  nothing  on  earth  will  dissolve 
the  gold  in  this  alloy.  While  the  high-grade 
concentrate  and  sand  was  being  roasted,  ex- 

periments indicated  that  the  gold  in  the  slime 

could  be  dissolved  after  long-continued  oxida- 
tion in  the  air.  A  process  was  eventually 

evolved  which  involved  the  building  of  4  or  5 
slime  datns.  After  one  dam  was  full,  it  was 
allowed  to  drain  and  oxidize  for  a  few  months. 
The  surfaces  were  then  ploughed,  scraped  off, 

and  cyanided.  This  process  was  repeated  un- 
til the  dam  was  finished.  Then  the  next  was 

treated  in  rotation  in  a  similar  manner.  Fol- 
lowing on  this  discovery  it  was  found  that  the 

gold  in  the  sand  and  concentrate  could  be  re- 
covered in  a  sirnilar  manner.  The  oxidation 

of  the  antimonial  concentrate  was  very  obvious 
to  the  eye,  the  colour  gradually  changing  from 

a  dark  grey  to  a  light  yellow.  When  first  pro- 
duced all  sliming  in  cyanide  solution  would 

only  yield  about  50%  extraction.  But  after 
six  weeks'  oxidation  with  an  occasional  turn- 

ing, o\er  93%  extraction  could  be  obtained  by 
similar  treatment.  This  method  of  treatment 
was  then  adopted  right  through  the  plants. 
Concentration  was  abandoned,  as  the  mineral 
oxidized  just  as  well  in  the  sand  and  slime 
dumps  as  it  did  if  separated  and  treated 
separately.  Of  late  years  experimental  work 
has  indicated  that  the  ores  could  be  treated 
direct  from  the  mill,  providing  no  lime  was 
used  in  the  circuit.     This  has  been  tried  out 
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in  practice  with  satisfactory  results  as  far  as 
the  sand  is  concerned.  Owing  to  the  solu- 

bility of  antimony  in  alkaline  cyanide,  it  is  not 
possible  to  add  lime  to  the  mills  and  achieve 
good  results.  Consequently  the  abraded  iron 
which  mainly  goes  with  the  slime  is  reduced 
to  the  ferrous  state  and  independently  of  the 
antimony  effectually  upsets  the  extraction 
from  this  product  when  treated  direct  without 
lime.  In  connection  with  the  sand,  however, 
it  is  found  that  the  residue  rises  proportion- 

ately to  the  lime  used,  and  the  best  results  are 
obtained  when  no  lime  is  used  at  all.  About 
4  lb.  of  lead  nitrate  is  used  per  ton  of  ore,  and 
the  sand  is  slimed  in  an  acid  solution.  The 

consumption  of  cyanide  is  naturally  heavy, 
but  the  good  extraction  counterbalances  losses 
in  this  direction. 

The  sudden  appearance  of  metallurgical 
troubles,  and  the  gradual  evolution  of  methods 
to  overcome  these  troubles  is  \ery  interesting. 
I  wonder  whether  the  phenomena  described 
might  not  occur  under  favourable  conditions 
in  other  parts  of  the  world.  When  a  consult- 

ing metallurgist  experiments  on  a  refractory 
antimonial  ore  he  can  scarcely  be  expected  to 

try  out  a  scheme  demanding  several  months' 
atmospheric  oxidation.  Consequently  it  is 
not  likely  that  the  first  method  described  has 
been  often  tried  out.  Metallurgists  are  so 
wedded  to  the  standard  alkaline  cyanide  solu- 

tion of  the  text-books  that  with  experimental 
work  they  are  not  likely  ofcen  to  try  an  acid 
solution  for  a  change.  Gitsham  used  an  acid 
solution  in  his  process,  but  went  to  the  other 
extreme,  using  sulphuric  acid  to  generate  HCN, 
and  regenerating  his  cyanide  with  lime  after- 

ward. The  failure  to  treat  an  antimonial  ore 

before,  and  the  successful  treatment  after  oxi- 
dation, or  before  oxidation  in  the  absence  of 

lime,  is  of  interest,  and  it  is  possible  that  the 
principle  can  be  applied  to  the  treatment  of 
other  antimonial  ores  both  in  Rhodesia  and 
other  countries.  I  recall  my  experience  when 
experimenting  on  the  large  antimonial  lodes 
of  the  Gwalia  Consolidated  gold  mines  in 
West  Australia,  and  I  regret  that  experiments 
on  these  lines  were  not  carried  out  there. 

Abraded  Iron. — When  crushing  in  neu- 
tral or  acid  water  the  abraded  iron  produced 

quickly  oxidizes  to  the  ferrous  condition. 
When  lime  and  cyanide  are  subsequently 
added,  the  formation  of  ferrous  hydrate  and 
ferrocyanide  is  the  natural  outcome.  Troubles 
due  to  these  reactions  are  frequently  ascribed 
to  something  refractory  in  the  ore.  Ferro- 

cyanide is  in  Itself  harmless,  and  is  quite  a 
good  solvent  for  gold.      Its  presence,  however, 
4  —  5 

always  indicates  that  bad  conditions  have  ex- 
isted at  some  time  or  other  in  the  circuit. 

These  conditions  are  frequently  caused  by  the 
partial  oxidation  of  abraded  iron.  At  other 
times  they  are  due  to  the  oxidation  of  iron 
minerals.  Abraded  iron  from  the  mill  gener- 

ally finds  its  way  to  the  slime,  as  it  will  not 
leave  the  classifiers  until  actually  slimed.  If 
lime  is  used  in  the  mill  this  abraded  iron  will 
not  oxidize.  If  the  slime,  after  collection,  is 
agitated  for  some  time  with  air  the  ferrous  ox- 

ide will  be  oxidized  to  the  ferric  state,  and 
lime  and  cyanide  may  be  subsequently  added 
without  the  formation  of  ferrocyanide.  When 
crushing  in  cyanide  solution,  and  if  available 
CaO  be  present,  no  oxidation  of  the  abraded 
iron  will  take  place. 

I  once  undertook  comprehensive  experimental 

work  at  the  Great  Fingall  mine  in- West  Aus- 
tralia, when  confronted  with  a  problem  due  to 

the  presence  of  abraded  iron.  The  tabulated 
results  obtained  were  included  in  a  paper  pub- 

lished by  Mr.  G.  C.  Klug  in  the  June,  1910, 
number  of  the  West  Australian  Chamber  of 
Mines  Journal.  This  was  the  first  published 
information  in  this  connection  that  I  know  of, 

although  later  there  was  quite  a  lot  of  inter- 
est displayed  in  the  subject  on  the  Rand. 

The  abraded-iron  trouble  is  disastrous  in 
two  ways:  (7)  the  precipitation  of  gold  by 

ferrous  hydrate, and  (2)  theexcessive  consuma- 
tion  of  cyanide  due  to  conversion  into  ferro- 

cyanide owing  to  interaction  with  ferrous 
salts. 

Flotation  in  Gold  Metallurgy. — 
In  apaperreadbeforethe  Australasian  Institute 
of  Mining  Engineers  in  1914,  I  reviewed  the 
position  in  this  respect,  and  as  far  as  I  can  see 
the  position  is  much  the  same  now.  Before 
1914  the  Etheridge  gold  mines,  in  Queensland, 
used  the  flotation  process  for  the  separation  of 
copper  from  an  ore  which  they  subsequently 
cyanided  and  treated  in  a  \acuum  filter  annexe. 
According  to  information  received  by  me  from 
the  metallurgist,  Gerald  Blayney,  the  metal- 

lurgical results  were  excellent,  but  the  mill 
subsequently  closed  for  reasons  connected 
with  ore  production.  The  concentrate  on  this 
mine,  containing  copper  and  gold,  was  sold  to 
the  smelters.  It  still  appears  that  from  the 

gold  mine  point  of  view  the  sphere  of  useful- 
ness of  the  flotation  process  is  confined  to  the 

removal  of  refractory  mineral  prior  to  cyanida- 
tion.  Experimenting  in  West  Australia  in 
1912,  I  could  take  Kalgoorlie  telluride  ore 
worth  40s.  per  ton,  and  reduce  it  to  3s.  with 
the  production  of  from  10%  to  15%  of  concen- 

trate.    To  effect  the  result,  however,  the  ore 
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had  to  be  reduced  almost  to  a  colloidal  slime. 
The  expense  of  doing  this  was  very  great,  and 
this,  as  well  as  the  question  of  the  subsequent 
roasting  prior  to  cyanidmg  of  the  floated 
slimed  concentrate,  does  not  make  the  proposi- 

tion a  very  attractive  one.  I  never  could 
prove  that  I  could  successfully  cyanide  this  or 
other  flotation  concentrate  by  ordinary  raw 
methods.  I  have  seen  no  indication  in  the 
technical  press  that  anyone  else  has  solved 
this  problem.  Anyone  who  has  attempted  to 
roast  slimed  concentrate  prior  to  cyaniding 
knows  the  almost  insuperable  difficulties  that 
will  be  encountered.  As  the  leading  flotation 
process  does  its  best  work  when  dealing  with 
slimed  ore,  it  would  seem  obvious  that  a  mixed 
concentration  plant  would  be  the  only  one  that 
would  yield  a  concentrate  that  could  be  roasted 
successfully.  The  extraction  by  flotation  of 
a  concentrate  that  would  yield  its  gold  to  raw 
treatment  would  always  be  a  doubtful  econo- 

mic proposition,  even  if  the  ore  values  were 
concentrated  in  a  10%  product.     If  the  con- 

centrate can  be  treated  by  raw  methods,  then 
by  hydraulic  classification  it  can  be  slimed  in 
the  circuit  without  sliming  everything  else. 
Then  the  problem  is  which  is  the  best  econo- 

mic process,  {a)  to  cyanide  and  filter  the  whole 
product,  or  (b)  to  float  the  whole  product, 
and  cyanide  by  some  means  yet  to  be  ascer- 

tained. If  the  total  residue  from  (a)  is  lower 
than  that  from  (6),  then  (a)  will  in  my  opinion 
always  be  the  best  proposition.  Personally  1 
predict,  as  I  predicted  in  1914,  that  it  will 
never  pay  to  float  a  mineral  from  an  ore  that 
will  yield  its  gold  to  an  all-sliming  process. 
Flotation  will,  however,  some  day  play  a 
prominent  part  in  floating  refractory  mineral 
from  low-grade  ores,  and  this  concentrate  will 
be  roasted  and  cyanided,  or  smelted,  according 
to  local  conditions.  The  Falcon  mine  in 

Rhodesia  is  the  only  mine  in  Africa  employ- 
ing the  flotation  process.  This  is  a  copper- 

gold  mine,  and  the  concentrate  is  smelted. 
The  tailing  is  too  low  in  gold  to  make  cyan- 

iding profitable. 

LETTER  TO  THE  EDITOR 
Malayan    Geology. 

The  Editor  : 

Sir  —  In  your  November  issue,  under 

"  Malayan  Geology,"  Mr.  J.  B.  Scrivenor, 
Government  Geologist  to  the  Federated  Ma- 

lay States,  criticizes  adversely  my.  paper  on 

"  The  Secondary  Stanniferous  Deposits  of  the 
Kinta  District,"  and  makes  some  disparaging 
remarks  about  the  conduct  of  the  officers  of 
the  Geological  Society  with  reference  to  that 

paper. 
I  do  not  purpose  to  enter  into  a  controversy 

with  Mr.  Scrivenor.  It  is  unnecessary,  be- 

cause in  his  recent  paper  on  "  The  Origin  of 
the  Clays  and  Boulder  Clays,  Federated  Ma- 

lay States,"  published  in  the  Geological  Maga- 
zine for  April,  1918,  he  shows  very  clearly 

that  he  has  almost  completely  abandoned  his 
glacial  theory  of  the  origin  of  these  deposits. 
He  states  that  he  has  definitely  done  so  in  the 
case  of  some  of  the  mines  in  Kinta  formerly 
described  as  being  on  glacial  clays.  He  still, 
however,  has  some  lingering  doubt  about  a 
few  small  patches  of  clay  in  a  few  restricted 
areas  in  Kinta  Valley. 

I  do  not  for  a  moment  think  he  would  wil- 
fully misquote  me.  My  experience  has  been 

that  anything  written  against  the  glacial  ori- 
gin of  the  Kinta  deposits  acts  as  an  irritant 

on  him,  and  this  appears  to  explain  why,  in 
quoting  from  my  paper,  he  has  given  the  be- 

ginning and  end  of  a  sentence,  and  has  missed 
out  certain  words  essential  to  its  meaning. 

For  example,  on  page  256,  paragraph  9, 

Mr.  Scrivenor  states  that  "  On  page  186,  Dr. 
Jones  says  kaolin  is  characterized  by  its  '  non- 
plasticity.'  "  Turning  to  page  186,  I  find 
that  what  I  wrote  is  as  follows :  "  Kaolin, 
however,  is  characterized,  as  a  clay,  not  by 

its  plasticity,  but  by  its  non-plasticity." 
If  Mr.  Scrivenor  will  refer  to  Searle's 

translation  of  Emile  Bourry's  "  Treatise  on 
Ceramic  Industries"  (1911),  to  Ries'  "Clay, 
its  Occurrence,  Properties,  and  Uses  "  (1912), 
orto  Allen  Howe's  "Handbook  to  the  Collection 
of  Kaolin,  etc.,  in  the  Museum  of  Practical 

Geology,  Jermyn  Street  "  (1914),  he  will  find 
that  koalin  is,  as  I  stated,  one  of  the  least 
plastic  of  all  clays. 

The  point  of  interest,  however,  relative  to 
the  dsgree  of  plasticity  of  kaolin  is  that  Mr. 
Scrivenor  advanced  a  theory  that  certain  clays 

;//  contact  with  granite  had  escaped  meta- 
morphism  because  they  were  rich  in  kaolin, 
and  hence  more  plastic  than  other  clays  in  the 
same  area,  which  had  been  metamorphosed. 

So  far,  Mr.  Scrivenor  has  made  no  attempt 
to  question  the  correctness  of  my  statement 

that  90%  of  the  tin- ore  produced  from  Kinta  Dis- 
trict is  from  mines  situated  within  a  distance 

of  less  than  a  mile  from  the  junction  of  the 
granite  of  the  Main  Range  and  the  Kledang 

Range,  or  from  granitic  intrusions  contem- 
poraneous with  the  granite  of    these  ranges. 



APRIL,     1919 
227 

He  simply  states  that  this  leaves  10%  of  the 

Kinta  production  "  out  in  the  cold." It  is  not  from  want  of  opportunity  that 
he  has  refrained  from  attacking  these  highly 
significant  figures,  for  they  were  given  in  my 
article  in  The  Mining  Magazine  for  October, 
1915,  and  for  many  months  after  their  appear- 

ance Mr.  Scrivenor  lived  within  ten  minutes' 
walk  of  the  Mines  and  Survey  Departments 
of  Kinta,  where  all  the  information  was  im- 

mediately available.  The  10%  was  not  left 

out  "m  the  cold  "  of  the  glacial  beds,  but  in 
alluvial  deposits  which  had  been  carried  more 
than  a  mile  from  a  known  granitic  intrusion. 
These  alluvial  deposits  are,  in  part,  now  being 
worked  by  the  Malayan  Tin  Dredging  Co. 

The  following  brief  history  of  the  theories 
as  to  the  origin  of  these  Kinta  tin  ore  deposits 
is  full  of  interest : 

September,  1910.  Mr.  Scrivenor  described 

the  Gopeng  Beds^  as  being  the  remains  of  a 
very  ancient  tinfield  that  formed  part  of 

"  Gondwanaland,"  and  as  having  been  trans- 
ported by  glaciers  or  sheets  of  floating  ice. 

1913.  The  glacial  clays  and  boulder  clays 

were  described"  and  shown  in  his  geological 
sketch  map  accompanying  his  memoir  on  the 
Kinta  Valley  as  covering  a  considerable  area, 
and  it  was  definitely  stated  on  page  35  of  that 
memoir  that  the  bulk  of  the  tin-ore  in  these 
deposits  was  ice-borne  and  derived  from  the 
lost  continent  of  Gondwanaland. 

July,  1914.  Mr.  Scrivenor,  in  an  article^  in 
the  Geological  Magazine,  states  that  the  gla- 

cial theory  best  explains  the  facts  in  the  field. 

June,  1915.  I  read  a  paper*  before  the 
Geological  Society  in  which  I  endeavoured  to 
show  that  it  was  unnecessary  to  bring  in 

glacial  action  and  Gondwanaland  "  to  ex- 
plain any  of  the  features  which  led  Mr. 

Scrivenor  to  adopt  that  theory.  I  put  forward 
a  theory  that  appeared  to  e.xplain,  in  a  simple 
manner,  the  origin  of  the  tin-ore  in  these  de- 

posits, and  showed  that  all  the  tin-ore  was 
derived  from  rocks  now  in  situ  in  the  Kinta 
District. 

October,  1915.  A  summary  of  my  paper 
appeared  in  The  Mining  Magazine. 

November,  1917.  The  above  paper  was 
published  by  the  Geological  Society. 

.\pri  1 , 1 9 1 8.  Mr.  Scrivenor  wrote  an  article  ̂  
in    the    Geological    Magazine   in    which    he 

^  Report  on  Prospecting  W'ork  at  Gopenti  by  the  Government 
Geologist  No.  13.  Kuala  Lumpur  1910.  p.  3. 

^  Geology  and  Mining  Industry  of  the  Kinta  District  1913.  p. 
35. 

'  Geological  Magazine.  July.  19H.  p.  309 
*  The  Origin  of  the  Secondary  Stanniferous  Deposits  of  the 

Kinta  District.  F  M.S.    QJ  OS.  vol.  Ixxii.  part  3.  1917. 
"The  Origin  of  the  Clays  and  Boulder  Clays.  F  M.S.  Geo- 

logical  Magazine.  April.  1918. 

abandons  his  glacial  theory  so  far  as  some  of 
the  largest  mines  in  Kinta  Valley  are  con- 

cerned. Of  the  famous  Tronoh  mine  he  now 
states  :  It  might  be  argued  with  reason  that 
taking  this  mine  alone  the  former  (shales 
weathered  and  broken  up  over  dissolving 
limestone)  is  the  better  explanation,  and  that 
the  tin-ore  was  introduced  by  granitic  intru- 

sions  "     .At  Gopeng  he  now  states 
that  the  beds  could,  in  places,  be  interpreted 
as  stratified  beds  disorganized  by  sinking  on 
the  limestone.  At  Siputeh,  the  mine  from 
which  the  angular  tin-ore  was  photographed 
and  published  in  the  Kinta  memoir  to  illus- 

trate tin-ore  carried  by  ice,  Mr.  Scrivenor  now 

writes  :  "  One  must  conclude  that  the  boulders 
are  not  of  a  glacial  origin  but  are  the  remains 
of  a  tin  lode  in  shale  and  quartzite  overlying 

limestone."  In  short,  it  is  quite  clear  from 
this  article  that  Mr.  Scrivenor  is  on  the  point 
of  completely  abandoning  his  glacial  theory. 

Noveniber,  1918.  In  a  Letter  to  the  Editor 
of  The  Mining  Magazine  Mr.  Scrivenor 
touches  on  a  completely  new  theory,  namely, 
that  Kinta  Valley  is  an  old  sea-strait  modified 
by  river-action.  It  is  an  interesting  theory, 
but  there  appear  to  be  very  strong  arguments 
against  it.  No  sea-shells,  for  example,  have 
been  found  in  the  Kinta  Valley  despite  the 
fact  that  in  scores  of  open-cut  mines  deposits 
have  been  waslied  for  tin  ore  for  years.  Mr. 
Scrivenor  concludes  the  above  letter  by  stat- 

ing that  he  ventures  to  think  he  has  stated  the 
case  against  the  glacial  theory  better  than  I 
have.  That  is  a  small  matter  ;  the  important 

point  is  that  the  theory  should  now  be  defi- 
nitely abandoned  in  the  interests  of  economic 

geology  and  the  mining  industry  of  Malaya. 
William  R.  Jones. 

Tavoy,  February  8. 

Salt  in  South  Africa. — It  is  often  sup- 
posed that  rock-salt  is  not  found  in  South 

Africa.  Attention  may  be  drawn  to  the  fact 
that  a  few  years  ago  Dr.  Versfeld  reported  an 
occurrence  of  rock-salt  in  what  was  then  Ger- 

man South-West.  It  forms  a  low  plateau  in 
the  neighbourhood  of  Elizabeth  Bay  some  dis- 

trict south  of  Luderitzbucht,  between  Lude- 
ritzbucht  and  Pomona,  several  miles  from  the 
coast.  Dr.  Versfeld  investigated  only  one 

edge  of  this  plateau.  There  is  a  little  escarp- 
ment of  cliffs  about  ten  to  twelve  feet  high, 

and  these  clififs  consist  of  rock-salt.  The 
deposit  is  described  in  his  paper  on  The 

Geology  of  German  South-West  Africa,"  read before  the  South  .African  Association  for  the 
Advancement  of  Science  in  1914. 
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NEWS    LETTERS. 
NORTH   OF  ENGLAND. 

Erratum. — In  my  last  notes  I  estimated 
that  the  stocks  of  pig  lead  now  held  by  the 
Government  had  cost  approximately  ^50  per 
ton  in  warehouse ;  through  a  misprint  it  ap- 

peared as  £30,  making  my  argument  look 
absurd.  I  f  all  changes  of  freight  and  adminis- 

tration were  added  the  figure  would  probably 
be  above  ̂ 50. 
The  Metal  Position. — Your  correspon- 

dent "  Skiddaw  "  has  described  the  situation  of 
the  home  mines  with  some  force,  and  I  was 
much  struck  with  his  reference  to  the  Imperial 
(ierman  mines  m  the  Hartz  mountains.  Gen- 

erally we  have  imagined  that  the  Germans 
must  have  been  extremely  short  of  metals, 
among  them,  spelter,  as,  in  1913,  they  import- 

ed 313,269  tons  of  blende,  and  the  home  pro- 
duction was  not  considered  sufficient  to  keep 

themgoing.  It  is  evident  that  there  must  have 
been  a  large  and  rapid  increase  in  the  internal 
production,  as  from  figures  now  available  we 
find  that  the  production  of  spelter  in  the  later 
war  years  was  as  follows:  1916,  196,500  tons; 
1917,  186,500  tons  ;  1918  (10  months)  198,000 
tons.  The  military  requirements  were  fully 
satisfied,  despite  the  blockade,  and  it  is  fair  to 

assume  that  the  policy  described  by  "  Skid- 
daw"  was  an  important  factor.  It  isobviously 
most  important  to  preserve  our  home  lead, 
zinc,  and  tin  mines,  as  the  time  might  arrive 
when  they  were  absolutely  vital  to  the  exist- 

ence of  the  country.  If  the  Government  had 
allowed  the  prices  of  our  ores  to  rise  in  propor- 

tion to  the  cost  of  production,  the  output  would 
haverisenenormously  duringthe  lastfew  years, 
instead  of  which  the  home  mines  were  treated 
as  if  they  were  a  nuisance,  and  kept  alive  by 
miserable  doles,  grudgingly  administered,  and 
the  result  has  been  disaster. 
Some  mines  have  received  loans  to  meet 

estimated  capital  expenditure,  but  in  certain 
cases  further  financial  support  is  withdrawn 
and  the  companies  are  left  stranded.  For  in- 

stance, the  Government  fathered  the  compre- 
hensive Halkyn  District  pumping  scheme,  and 

the  papers  extolled  the  wise  foresight  of  the 
Government  in  providing  a  central  pumping 
plant  to  drain  several  mines.  The  work  was 
nearly  finished,  when  the  Treasury  stepped  in 
and  stopped  the  whole  thing.  If  this  decision 
is  adhered  to,  the  money  already  spent  will  be 
practically  wasted,  and  the  money  spent  on 
developments  at  the  mines  lost. 

.'^s  the  Mineral  Resources  Department  is 
now  dissolved,  except  for  the  controller,  Mr. 

Cunningham,  I  wonder  if  it  is  too  late  to  sug- 
gest that  one  or  other  of  these  gentlemen  be 

transferred  to  the  Board  of  Trade,  so  that 
the  information  on  home  mining  may  not  be 
altogether  lost  ?  The  reports  on  the  mines  and 
miningdistricts  obtained  in  the  past  three  years 
are  of  national  importance,  and  should  be  made 
available  to  those  who  might  be  inclined  to 
take  up  developments. 

Intekvikws  with  the  Government.— 
There  have  been  several  meetings  of  the 
Mine  Owners  and  Unions  in  London  lately, 
and  the  former  had  an  interview  with  Mr. 
Percy  Ashley,  of  the  Board  of  Trade.  Those 
who  were  present  refuse  any  information,  but 
it  is  evident  that  the  whole  situation  was  most 
carefully  considered.  Mr.  Ashley  entered  into 
the  details  of  the  industrial  and  economic  posi- 

tion, and  I  can  see  that  a  most  favourable  im- 
pression was  created  by  his  attention  to  the 

statements  submitted  to  him.  He  has  a  wide 

knowledge  of  industrial  matters,  and  was  Pro- 
fessor of  Economics  at  Birmingham  Univer- 

sity for  some  years.  I  f  he  will  seriously  tackle 
the  problem  of  the  non-ferrous  mines  he  will 
find  that  the  injustices  suffered  during  the  war 
demand  that  the  Government  should  gener- 

ously help  the  mines  at  this  juncture.  I  un- 
derstand that  the  Mine  Owners  asked  for  an 

inquiry  into  the  position  of  the  industry,  and 
I  hope  this  will  be  granted. 
Federation  of  Mine  Owners. — On 

Thursday,  April  3,  a  meeting  was  held  to  form 
a  Federation  of  Mine  Owners,  to  include  lead, 
zinc,  copper,  tungsten,  barytes,  gypsum,  &c., 
this  being  necessary  to  carry  out  the  Whitley 
scheme.  I  hope  all  owners  will  join  it  at  once, 

so  that  it  may  represent  the  whole  of  the  in- 
dustries. It  should  be  pointed  out  that  the 

Government  says  it  will  only  deal  with  Indus- 
trial Councils,  and  the  formation  of  this  federa- 
tion is  a  necessary  preliminary. 

Labour  Position. — The  Mine  Owners 
are  much  worried  by  the  withdrawal  of  the 

refund  of  the  Coal  Controller's  awards  on 
March  31.  The  Government  insists  that 

before  any  further  payments  of  arrears  are 
made  the  Lead  and  Zinc  .Association  must 

formally  withdraw  any  claims  to  the  extension 
of  the  date.  Very  large  sums  are  now  due, 
and  the  action  of  the  Government  is  disgrace- 

ful. It  is  one  way  of  choking  oflf  a  creditor, 
for  it  was  obviously  the  duty  of  the  Govern- 

ment to  meet  the  obligations  that  it  had  in- 
curred. The  awards  should  have  been  can- 

celled on  the  same  date  as  the  withdrawal  of 
the  refund,  but  now  the  mines  have  in  fact  to 
pay  an  advanced  rate  of  about  18s.  per  week 
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with  a  steadily  falling  revenue.  The  awards 
are,  however,  compulsory,  and  niitst  be  paid  to 
the  men,  and  the  Ministry  of  Labour  says 
that  if  a  mine  cannot  work  in  these  circum- 

stances it  can  always  stop.  Of  course  it  can. 
In  the  meantime  mines  are  stopping,  and  men 
are  being  thrown  out  of  work,  their  source  of 
livelihood  is  being  destroyed,  and  they  can 
leave  their  homes  and  \illageE  and  join  the 

army  of  men  and  women  supported  by  "  dona 
tions."  The  folly  of  the  Government  is  quite 
incredible,  and  it  will  be  a  crime  against  the 
community  if  the  Wages  (Temporary  Regu- 

lation) .\ct  is  extended  beyond  May  21.  The 
Labour  Unions  state  that  it  is  to  be  kept  in 
operation  until  December  31  at  least,  and  I 
suppose  they  know,  but  it  should  be  clearly 
understood  that  under  its  provisions  no 
employer  may  reduce  or  adjust  his 
wages  in  a  downward  direction.  He  has 
to  continue  to  pay  his  higher  rates,  plus  the 

Coal  Controller's  awards,  and  can  make  no 
arrangements  with  his  men  to  meet  the  re- 

duction in  prices  that  he  is  now  faced  with. 
The  men  must  receive  their  pound  and  a 

half  of  flesh,  or  else  obtain  from  the  over- 
worked Labour  Registers  the  donation,  a 

s.Tiall  proportion  of  which  would  have  kept 
their  employment  in  being.  In  several  cases 
the  men  have  approached  the  employers  with 
a  view  to  some  modification  of  the  wages 
basis,  but  the  owners  are  helpless,  and  I  an- 

ticipate general  stoppage  of  the  weaker  mines 
or  the  withdrawal  of  the  output  bonus  in  June. 

One  of  the  largest  builders  in  the  kingdom 
told  me  that  his  estmiate  staff  were  working 
night  and  day,  but  that  when  the  cost  of  build- 

ings was  presented,  the  private  schemes  were 
dropped  at  once.  The  public  building  schemes 
will  go  on,  because  the  Go\ernment  (you  and 
I)  are  to  meet  the  loss,  but  he  did  not  antici- 

pate any  renewal  of  extensive  operations  for  a 
long  time.  The  restriction  of  rents  is  an  ab- 

solute barrier  to  private  enterprise.  With  no 
demand  for  lead  from  the  building  trades  the 

immediate  outlook  is  not  \'ery  bright.  The 
price  is  sagging  away  for  both  lead  and  zinc, 
and  the  value  of  the  ore  is  reduced  in  propor- 

tion. The  contract  for  the  purchase  of  blende 
by  the  Government  ceases  on  May  5,  and  pro- 

ducers will  then  have  to  make  private  terms 
with  the  smelters.  I  think  that  some  effort 
should  be  made  by  the  Association  to  pull  the 
blende  producers  together,  and  arrange  a 
course  of  united  action.  I  have  no  doubt  but 

that  the  Smelter's  Association  could  give  in- 
formation as  to  how  this  could  be  most  effect- 

ively accomplished. 

News  from  the  Mines. — In  my  district, 
our  premier  lead  mine,  Greenside,  has  difficul- 

ties that  have  nearly  stopped  production,  and 
the  Braithwaite  mine  (Force  Crag)  is  in  a 
s  milar  position  through  the  erection  of  new 
power  plant.  Mr.  G.  F.  Wallace,  the  late 
manager,  has  retired  and  the  reins  are  in  the 
hands  of  Mr.  H.  I.  Stretton,  who  will,  I  trust, 
bring  the  mine  into  the  producing  list  on  a 
fairly  large  scale.  Thornthwaite  mine  is  turn- 

ing out  about  75  tons  of  concentrates  per 
month,  the  development  of  the  south  end  of 
the  mine  having  been  successful.  I  see  that 
the  managingdirector,  Mr.  Anthony  Wilson, has 
been  offered  and  accepted  a  seat  on  the  board 
the  Weardale  Lead  Co.,  and  that  Mr.  E.  P. 
Deas  has  been  appointed  chairman.  Mr. 
Deas  is  known  to  all  the  North  Country  Mines 
as  chairman  of  Messrs.  J.  Cameron  Swan  & 
Co.,  Ltd.  Mr.  Ernest  Thomas  has  resigned 
from  the  management  of  the  Shropshire  Mines 
Ltd.  Mill  Close  mine,  Derbyshire,  is  now 
in  the  hands  of  Mr.  H.  F.  Collins  (late  of  the 
Mineral  Resources  Department)  and  I  hope  he 
may  have  an  easier  task  than  Mr.  Stuckey. 
There  seems  perennial  labour  trouble  in  this 
district  and  the  management  must  be  no  easy 

post. 
CAMBORNE. 

Proposed  Slbsidv  for  Cornish  Tin- 
Mines. — At  the  time  of  writing,  no  news  is 
to  hand  of  the  decision  of  the  Government  in 
the  matter  of  financial  assistance  to  the  mines 
to  enable  them  to  tide  over  the  next  few  months 
until  conditions  get  more  settled.  In  reply  to 
a  question  on  the  subject  recently  asked  by 
Mr.  Acland  in  the  House  of  Commons,  Mr. 
Bridgeman,  the  Parliamentary  Secretary  of 
the  Board  of  Trade,  replied  that  a  decision 
would  be  reached  in  a  few  days.  We  have 
reason  to  believe  that  a  recommendation  has 
been  made  by  the  Committee  of  the  Imperial 
Mineral  Resources  Bureau  that  temporary 
assistance  should  be  given  pending  a  general 
investigation  and  inquiry  by  the  Government, 
and  probably  the  Treasury  is  the  obstacle  which 
causes  the  hesitation.  .After  all.  State  subsidy 
to  key  industries  is  no  new  departure  for  this 
Government ;  agriculture  has  been  subsidized, 
and  so  has  coal  mining  to  some  extent.  The 
lead  and  zinc  mine-owners  of  this  country  are 
similarly  asking  for  financial  assistance,  and 
recently  sent  a  deputation  to  the  Board  of 
Trade,  following  the  lead  of  the  tin-mining  in- 

dustry. We  have  urged  in  these  columns  be- 
fore that  the  industry  as  a  whole  has  not 

hitherto  represented  its  grievances  to  the  Gov- 
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ernment  as  vigorously  as  it  should  have  done  ; 
all  interests  dependent  or  partly  dependent  on 
the  industry  should  have  been  organized  in 
active  protestagainst  the  apathy  hitherto  shown 
by  the  Government.  Cornwall  is  a  far  cry 

from  \\'hitehall,  and  the  protest  must  be  of 
such  a  character  as  to  cause  a  flutter  in  the 
dovecotes  of  the  permanent  officials  ;  they  are 
so  used  to  receiving  deputations  and  appeals 
for  assistance  of  all  kinds,  that  nothing  short 
of  a  sort  of  bombshell  will  set  them  moving. 
It  would  also  be  well  lo  get  repeated  questions 
on  the  subject  asked  in  the  House  of  Com 
mons ;  the  Minister  in  charge  will  then  prob- 

ably realize  that  he  must  look  into  the  matter. 
Cornwall  must,  in  fact,  wake  up  if  the  industry 
is  not  to  be  allowed  to  decline  seriously. 

It  is  interesting  to  note  that  no  one  member 
of  the  Sub- Committee  of  the  Imperial  Mineral 
Resources  Bureau  has  any  intimate  knowledge 

of  non-ferrous  mining  in  this  country.  W'hy  is 
it  that  the  Government  usually  selects  men  to 
deal  with  a  matter  about  which  they  have  all 
to  learn  ?      No  wonder  there  is  delay. 

East  Pool  &  .\.gar. —  In  these  depressing 
times  for  Cornish  mining,  it  is  heartening  to 
read  the  report  of  the  operations  of  this  com 
pany  for  the  year  ended  December  31  last,  for 
which  the  eminently  satisfactory  net  profit 
(after  allowance  has  been  made  for  Excess 
Profits  Duty  and  depreciation)  of  ̂ 103,784 
was  earned.  This  compares  with  a  net  profit 
for  the  previous  year  of  /f59,651.  When  one 
remembers  that  the  total  capital  of  the  com- 

pany is  only  ̂ 120,000,  such  a  profit  earned  in 
one  year  must  be  gratifying  to  those  share- 

holders who  had  the  faith  and  courage  to  risk 
further  capital  a  few  years  ago  in  a  mine  which 
some  local  pessimists  persisted  in  regarding 
as  worked  out. 

The  recent  history  of  East  Pool  &  Agar  is 
one  of  the  romances  of  mming,  and  there  is 
reason  to  anticipate  that,  given  average  con- 

ditions, the  mine  will  long  remain  among  the 

world's  leading  tin  producers,  and  continue  to 
earn  handsome  profits  for  its  shareholders. 

The  tonnage  milled  shows  a  reduction  of 
1,886  tons  as  compared  with  the  previous  year, 
namely,  75,401  tons.and  the  ore  extracted  from 
the  Rogers  lode  has  increased  from  34  to  55% 
of  the  total  handled.  It  cannot  therefore  be 

said  that  the  ore-body  now  known  as  the 
Rogers  lode,  but  which  in  reality  has  been 
worked  under  other  names  in  the  old  East 

Pool  mine,  has  been  worked  out  of  propor- 
tion to  the  ore  reserves  of  the  mine  as  a 

whole,  which  was  a  fear  expressed  in  some 
quarters. 

The  following  figures  of  production  will  be  of 
mterest  : 

Kealization  price. 

Black  tin Wolfram 

Tin  scheelite 
Arsenic 

(. 
249,544 10,237 

241 
30.495 

Per  ton 

£ 

195'0 

1795 
135  0 
726 

66' 19 

ill 
006 

809 1.759       290.517  5225        77  06 

The  average  chemical  assay  of  the  ore  milled 

during  the  year  was  33'821b.  metallic  tin  per ton  and  the  average  value  of  the  tailing  was 

9'571b.  metallic  tin  per  ton. 
It  is  satisfactory  to  note  that  the  percentage 

of  lost  time  on  the  part  of  the  miners  continues 

to  show  a  reduction  ;  in  1916,  it  was  6'9%  :  in 
1917,  b%\  and  in  1918,  4'86%. The  operating  cost  has  increased  from 

30s.  971d.  in  1917  to  50s.  8'29d.,  but  as  will 
be  seen  from  thefollowingc«mparative  figures, 
a  large  part  of  this  increase  is  due  to  the 
provision  of  Excess  Profits  Duty,  which,  from 
a  costing  point  of  view,  is  not  an  operating 

expense : 

Development      4    7  62  7    4  03 
Pumping       3     8  53  5    0  63 
Minina  and  Trucking      6  1067  9    105 
Windint;    1   1060  2     752 
Rock-breaking    7  68  8  06 
Transport  of  Ore       7  78  7  83 
Freight  and  Carriage       195  429 

Milling      3    7'37  3  ir41 Concentrating    2    r52  2    355 

Dressing       1     6'37  2    0'25 Assaying       174  274 
Surface  Repairs  and 

Maintenance        1060  1     310 

26  10  43      35    651 

General  expenses,  including  rates, 
royalties,    depreciation.    Ex- 

cess Profits  Duty    3  1128      15     178 

30    971      50    829 

Very  little  of  what  is  termed  "  main  develop- 
ment "  was  undertaken  during  the  year  owing 

to  shortage  of  labour,  but  two  exploratory  bore- 
holes disclosed  promising  ore-bodies.  At  the 

190  fm.  horizon,  the  diamond-drill  located, 
230  ft.  north  of  the  Rogers  lode,  ore  averaging 
37  lb,  black  tin  per  ton  over  a  width  of  10  ft. 
This  same  lode,  located  in  the  killas  at  the 
212  fill,  level,  did  not  carry  payable  values. 
At  the  240  fm.  level  east,  the  drill  intersected 
what  appears  to  be  a  portion  of  the  Rogers 
lode  north  of  the  elvan,  and  this  averaged 
32  lb.  of  black  tin  and  wolfram  per  ton  for  a 
width  of  5  ft.  Other  values,  averaging  about 
20  lb.  were  cut  by  a  continuation  of  this  bore. 

It  is  anticipated  that  the  two  top  sections 
of  the  electrically-driven  pumps,  which  will 
raise  the  water  in  three  stages,  will  be  ready 
to  make  a  start  this  month,  and  this  will  re- 
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lieve  theconsiderabiy  over-taxed  Cornish  pump 

at  Agar's  shaft. 
During  the  year,  dividends  to  the  extent  of 

2s.  6d.  per  5s.  share  were  declared,  and  with 
a  view  to  conserving  the  cash  resources  of  the 
company, the  directors  recommend  capitalizmg 
a  sum  of  ̂ 30,000  of  the  undivided  profits,  so 
increasing  the  authorized  capital  to  ̂ 150,000 
by  the  creation  of  120,000  new  shares  of  5s. 
each,  which  it  is  proposed  to  distribute  among 
the  shareholders  in  the  proportion  of  one  fot 
every  four  shares  held  on  .\pril  16.  Doubt- 

less the  shareholders  will  regard  this  as  a  very 
acceptable  Easter  gift.  It  is  noteworthy  that 
the  investment  in  Government  securities  falls 
short  of  the  issued  capital  of  the  company  bv 
a  sum  of  only  £1,671 . 

DOLCOATH. — The  result  of  the  working  of 
this  famous  old  mine  for  the  six  months  ended 
December  31  last  proved  to  be  rather  more 
favourable  than  was  generally  anticipated.  A 

profit  of  ;^14,446,  or,  after  allowances  for  de- 
preciation, a  net  profit  of  ̂ 11,917,  is  satis- 

factory in  Its  way,  but  if  the  normal  amount 
of  development  work  could  have  been  under- 

taken, such  expenditure  would  have  made  a 
considerable  hole  in  this  profit.  It  is  well  to 
give  publicity  to  this  fact,  or  otherwise  the 
Government  will  be  asking  why  financial  help 
is  needed.  It  is  certain,  too,  if  existing  con- 

ditions continue  during  the  whole  of  the  current 
half-year,  that  this  profit  will  be  probably 
more  than  absorbed  by  the  losses  now  being 
made.  At  December  31  last,  the  difference 
between  the  assets  (excluding  property,  plant, 
buildings,  and  shares  in  West  Dolcoath,  Ltd.) 
and  the  liabilities  (excluding  share  capital  and 
debentures)  was  ̂ 46,967,  and  this,  in  effect, 
is  the  real  reserve  of  working  capital.  If  this 
is  to  be  seriously  reduced  by  losses,  then 
there  will  certainly  be  insufficient  funds  avail- 

able for  the  exploitation  of  the  North  and 
South  Roskear  setts  and  some  of  the  other 
promising  points  for  exploration  which  have 
been  referred  to  from  time  to  time  by  the  man- 

aging director,  R.  Arthur  Thomas.  For  the 
six  months  in  question,  28,716  tons  of  ore  was 
milled,  being  a  decrease  of  4,067  tons  on  the 
previous  half-year.  The  produce  (3r45lb.  per 

ton),  however,  was  up  by  2'48  lb.  per  ton,  so 
that  the  tin  concentrate  sold  was  only  approxi- 

mately 21  tons  less,  namely,  403  tons.  The 
working  cost  shows  a  further  rise  to  47s.  9d. 
per  ton,  as  compared  with  23s.  lOd.  for  the 
last  complete  half-year  before  the  war,  or  a 
rise  of  slightly  over  100%.  While  on  this 
subject,  it  might  not  be  out  of  place  to  suggest 
that  some  shareholder  should  inquire  when  the 

details  of  the  operating  cost  will  be  set  out  in 
such  a  form  as  to  be  of  real  service  to  those 

interested  in  the  subject.  Dolcoath  manage- 
ment should  be  in  the  van  in  the  matter  of 

issuing  data  which  will  be  of  service  to  the  in- 
dustry generally,  and  we  cannot  think  that  the 

information  is  not  available,  for  no  mine  can 
be  said  to  be  well  handled  where  a  proper 
costing  system  is  not  in  operation.  The  de- 

velopment carried  out  during  the  six  months 
was  only  266  ft.,  and  it  is  deplorable  to  find 
that  the  development  footage  for  1918  was 
less  than  one  tenth  that  of  the  year  1914.  It 
is  reported  that  the  scheme  of  diamond-drill- 

ing has  been  completed  vvith  the  exception  of 
boring  below  the  present  bottom  workings,  but 
this  will  be  undertaken  shortly.  From  the 
speech  of  the  managing  director,  it  is  evident 
that  he  has  no  great  hope  of  locating  any  con- 

siderable high-grade  ore-bodies  in  Dolcoath, 
such  as  would  place  the  mine  once  more  in  the 

premier  position  as  a  tin  producer  in  Corn- 
wall, although  he  evidently  thinks  that,  with 

adequate  development,  the  present  position 
can  be  maintained.  He  has,  however,  high 
hopes  of  finditig  profitable  tin  ground  away  to 
the  north  in  the  Roskear  setts,  which  have 
hitherto  only  been  worked  in  the  killas;  it  is 
anticipated  that  at  a  depth  of  about  300  fm. 
the  killas  is  replaced  by  granite,  and  it  is  in 
the  granite  that  Mr.  Thcmas  hopes  to  find 
profitable  tin  lodes.  It  is  evident  that  a 
scheme  of  exploration  in  this  direction  is 
under  consideration,  similar  to  that  plan- 

ned by  Messrs.  Bewick,  Moreing  &  Co. 
for  the  exploration  of  Tolgus,  namely,  a 
main  drivage  from  Dolcoath,  which  would 
come  in  under  the  bottom  of  the  old  North 
and  South  Roskear  workings  and  so  avoid 
shaft-sinking,  and  even  unwatering,  if  the  re- 

sult of  the  exploratory  work  was  disappoint- 
ing. Such  a  scheme  will  cost  a  lot  of  money, 

but  from  all  we  can  learn,  given  normal  con- 
ditions, it  should  prove  a  very  fair  speculation. 

South  Crofty. — This  company  is  an  easy 
first,  so  far  as  the  West  of  England  is  con- 

cerned, in  the  matter  of  profit  earned  for  1918, 
when  the  nominal  capital  is  taken  into  con- 

sideration, though  it  has  to  be  remembered  that 
much  of  the  working  capital  was  raised  by  the 
issue  of  shares  at  300?b  premium.  The  profit 

was  /'67,554  on  an  issued  capital  of  ̂ 50,000. This  profit  is  subject  to  Excess  Profits  Duty, 
but  we  should  judge  that  the  net  figure  would 
more  than  equal  100%  on  the  issued  capital. 

Dividends  paid  or  to  be  paid  from  the  year's 
profits  equal  3s.  6d.  per  5s.  share.  It  is  now 
proposed  to  capitalize  ̂ 50,000  (being  £28,500 
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taken  from  share  premium  reserve  account 
and  ̂ Ti  1,500  from  the  reserve  account)  by 
creating  200,000  new  shares  of  5s.  each,  bring- 

ing the  capital  of  the  company  up  to  /lOO.OOO 
and  then  to  issue  to  the  shareholders  by  way 
of bonusonenewshare  foreachone  heldonjune 
30  next.  Why  so  long  ahead  is  something  of 
a  mystery.  In  1918,  70,055  tons  of  ore  was 
crushed  and  the  production  was  as  under  : 

Total Per  ton Total Per  ton 
Tons 

lb. 
£ 

s.      d. Black  tin 

610'3 

19'51 84.438 

i4     1-27 Wolfram 

87'8 

2-81 

14.725 
4     244 Arsenic 

838-4 

26-49 
40.388 11     636 

Sundry  Products 
431 

0     1  49 

39  1156 

The  development  equalled  3,572  ft.,  or  one 
foot  for  every  20  tons  milled,  and  in  addition 
2,703  ft.  of  boring  was  carried  out.  The  costs 

at  the  mine  were  34s.  lO'Sld.  per  ton  milled. The  result  of  actual  development  work  was 
on  the  whole  disappointing,  but  an  irregular 
body  appears  to  have  been  located  between 

Robinson's  and  Palmers  shafts  at  the  180  and 
205  fm.  levels,  and  in  a  winze  below  the  205. 
Several  thousands  of  tons  of  ore  averaging  24 

lb.  tin  and  wolfram,  and  30'5  lb.  (equivalent  in 
pyrites)  arsenic  per  ton  has  already  been  prov- 

ed, and  the  manager  is  rather  hopeful  that  this 
discovery  will  considerably  add  to  the  ore  re- 

serves. The  prospects  are  also  good  for  open- 
ing up  ore  values  above  the  average  of  the 

mine  in  the  crosscut  north  at  the  290  fm.  level 

east  of  Robinson's  shaft.  This  ground  has 
already  been  tested  by  the  diamond-drill,  the 
core  showing  three  separate  lodes  giving  pay- 

able values. 

Geevok. — From  a  circular  just  issued,  it 
appears  that  the  whole  of  the  60,000  shares 
recently  offered  to  the  shareholders  have  been 
allotted,  and  the  debentures  redeemed.  The 
manager  reports  that  the  mine  continues  to 

open  up  satisfactorily,  that  there  are  under- 
ground now  20,000  tons  of  broken  ore  ready 

for  milling,  and  that  the  reserves  already 

amount  to  several  years'  supply  for  the  exist- 
ing mill.  Shareholders  will  doubtless  be  glad 

to  see  these  reserves  converted  into  cash  ;  the 

pity  of  it  is  that  circumstances  made  it  impos- 
sible to  take  full  advantage  of  the  high  price 

of  tin  last  year.  For  the  18  weeks  ended 
March  26  last,  the  production  of  tin  concen- 

trate was  139i  tons,  which  realized  ̂ 19,203. 
This  rate  of  production  makes  Geevor  the 
fourth  largest  producer  in  Cornwall.  The 
duplication  of  the  mill  is  proceeding,  and  in 
the  course  of  a  few  months  the  output  should 
begin  to  show  an  advance. 

Year  Book  oi  Cuknish  Chambek  ok 
Mines. — We  have  had  occasion  from  time  to 
time  to  criticize  the  dilatory  methods  of  the 
Cornish  Chamber  of  Mines,  so  that  it  is  a  par- 

ticular pleasure  todrawattentiontothe  prompt- 
ness of  the  Chamber  in  issuing  official  statistics 

for  the  year  1918,  and  also  to  express  our  com- 
mendation for  the  excellent  year-book  which 

has  just  been  issued.  The  editor,  Mr.  Harold 

Fern,  has  secured  a  "  scoop  "  in  the  matter  of the  statistics  of  mineral  production  of  the  West 
of  England  for  the  years  1914  to  1917,  for 
these  statistics  have  not  hitherto  been  published, 
the  publication  of  the  usual  mineral  statistics 

prepared  by  the  Home  Office  authorities  hav- 
ing been  suspended  during  those  years.  The 

book  is  replete  with  useful  information  relating 
to  the  present  position  of  the  industry  :  details 
are  given  of  the  constitution  of  each  company 
operating  mines  in  Cornwall  and  Devon,  and 
of  the  output  for  1918  of  the  majority  of  the 
mines,  while  a  bibliography  is  included  of  the 
literature  published  during  1918-19  dealing 
with  non-ferrous  mining  and  metallurgy  in  the 
West  of  England.  Tables  are  given  of  dia- 

mond-drilling costs,  and  also  of  the  working 
costs  of  several  Cornish  mines,  while  a  chart 
is  presented  which  effectively  illustrates  the 
increased  cost  of  materials  during  the  war. 
Articles  on  the  geology  of  Cornwall,  on  the 
School  of  Metalliferous  Mining,  and  on  a 
number  of  other  subjects,  accompanied  by 

much  useful  data  go  to  make  up  a  very  com- 
plete record  of  the  history  of  the  West  of 

England  mining  during  the  year  1918.  Ac- 
companying the  year-book  is  a  map  of  Corn- 

wall, showing  the  position  of  the  mines  which 
are  working  to-day  or  have  worked  during  the 
past  few  years. 

Tin  Mim.ng  as  a  "  Key  "  Industry. — 
The  Government  has  promised  shortly  to  in- 

troduce a  Bill  which  will  have  for  its  object 

the  fostering  and  stabilizing  of  the  key  indus- 
tries of  the  country,  \-iewed,  presumably,  from 

a  war  point  of  view.  There  is  little  doubt  that 
wolfram  mining  will  be  regarded  as  such;  in- 

deed, the  Engineering  Trades  Committee  ap- 
pointed by  the  Government  has  already  made 

such  a  recommendation.  But  the  claim  of 

tin  mininy  to  be  a  "  key  "  industry  is  by  no 
means  generally  accepted  in  Government 
circles,  and  it  is,  therefore,  very  necessary  that 
the  Joint  Industrial  Council  of  the  Tin  Mining 
Industry  should,  without  delay,  prepare  its 
case  and  press  its  claims  for  all  it  is  worth. 
Procrastination  in  Cornish  mining  circles  has 
been  one  of  the  evils  of  the  past,  but  we  hope 
and  believe  that  at  List  it  has  been  realized  that 
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help  is  usually  given  to  those  who  first  help 
themselves.  The  Industrial  Council  seems  a 
live  organization,  to  judge  from  the  length  of 
its  meetings  and  the  vigour  of  the  language 
used  thereat,  and  we  hope  this  matter  will  be 
tackled  at  its  next  meeting,  even  if  it  means 
the  adjournment  of  a  discussion  on  the  vexed 
question  of  the  mines  urging  their  employees 
to  join  the  Unions,  which,  after  all,  is  not  a 
vital  matter,  and  one  which  can  wait. 

TORONTO. 

March  11. 

Porcupine. —  The  gold-mining  industry 
is  showing  increased  activity,  and  working 
forces  are  being  largely  increased.  At 
the  Hollinger  Consolidated  40  additional 
stamps  have  been  set  in  operation,  more 
powerful  mining  equipment  is  being  installed, 
and  before  long  it  is  expected  that  the  mill 
will  be  running  at  its  full  capacity  of  2,800 
tons  daily.  The  resumption  of  milling  opera- 

tions at  the  Dome  Mines  will,  it  is  understood, 
take  place  in  May,  when  Manager  Reading 
will  have  returned  from  California.  Under- 

ground operations  in  the  meantime  have  been 
speeded  up,  and  an  ample  tonnage  of  ore  se- 

cured to  keep  the  mill  running  at  its  full  capac- 
ity of  40,000  tons  per  month.  The  sharehold- 
ers of  the  Dome  Extension  have  ratified  the 

agreement  giving  the  Dome  Mines  an  option 
on  their  property  for  one  year,  during  which 
the  Dome  Mines  agrees  to  spend  §3,000  per 
month  in  development  and  exploration.  It  is 
announced  that  operations  will  begin  immedi- 

ately. The  workings  of  the  Davidson  have 
been  unwatered.  A  crosscut  is  being  driven 
in  the  ore-body  discovered  in  the  shaft  at  the 
460  ft.  level  to  open  up  a  very  rich  section 
proved  in  diamond-drilling.  The  shaft  will 
be  put  down  to  the  700  ft.  level.  The 
Sovereign,  adjacent  to  the  Hollinger  Consoli- 

dated, has  undertaken  diamond-drilling  opera- 
tions to  determine  the  existence  at  depth  of 

ore-bodies  indicated  by  surface  showings. 
High-grade  ore  of  a  good  width  has  been 
found  in  the  shaft  at  65  ft.  At  the  Porcupine 
Keora  five  veins  found  on  the  surface  have 

been  cut  by  diamond-drilling  at  depth. 
Boston  Creek.— The  Miller  Independ- 

ence is  sinking  a  new  central  shaft  to  be  put 
down  vertically  to  about  600  ft.,  at  which  point 
It  should  meet  the  vein.  It  is  proposed  to 
continue  it  to  a  depth  of  900  ft.,  and  to  tap  the 
ore  on  the  lower  levels  by  cross-cutting. 
Diamond-drilling  on  the  Cotter  property  has 
disclosed  an  ore-body  28  ft.  in  width  at  a  verti- 

cal depth  of  492  ft.     The  average  gold  content 

found  in  the  diamond-drill  core  amounted  to 

S12'42  per  ton.  Buffalo  capitalists,  represent- 
ed by  George  Morris,  have  bought  the  Mc- 

Crea-O'Neill  property, adjoining  the  Millerln- 
dependence,  and  the  Charlebois- Authier  group 
of  claims  adjacent  to  the  Cullen-Renaud,  and 
will  begin  development  as  soon  as  possible. 
The  Allied  Gold  Mines  has  obtained  satisfac- 

tory results  from  diamond-drill  work  on  the 

O'Donald  property.  The  company  is  sinking 
a  shaft  on  the  Cullen-Renaud,  which  is  now 
downSOft.with  encouraging  results.  Arrange- 

ments are  being  made  for  an  early  resumption 
of  operations  at  the  Patricia,  which  was  closed 
last  fall  owing  to  the  difficulty  of  obtaining 
fuel,  and  labour  shortage. 

KiRKLAND  Lake. — The  Lake  Shore  mine, 
since  it  commenced  milling  on  March  8  of 
last  year,  has  produced  up  to  the  same  date  of 
1919  a  total  of  8515,892,  the  last  few  weeks 
being  estimated.  The  January  output  was 

845,152  tons,  the  ore  treated  averaging  826*12 
per  ton.  A  small  steam  plant  is  being  trans- 

ported to  the  Canadian  Kirkland  preparatory 
to  commencing  work.  The  ore  on  this  prop- 

erty is  stated  to  contain  a  higher  silver  than 
gold  content,  which  is  exceptional  for  this  dis- 

trict. The  new  30  ton  mill  of  the  Burnside 
has  been  completed  and  put  into  operation. 
At  the  Ontario- Kirkland  the  new  mining 
plant  is  now  being  operated  by  electric  power. 
The  shaft  will  be  put  down  to  300  ft. 

Cobalt. — Theannual  statement  of  the  Mc- 
Kinley-Darragh  shows  production  of  the  net 
value  of  8815,902,  and  cost  of  production  in- 

cluding depreciation  8473,735,  leaving  a  gross 

profit  of  §342,167.  After  deducting  adminis- 
tration expenses,  taxes,  etc.,  the  net  profit 

was  8295,662.  The  ore  reserves  were  estima- 
ted at  852,754  oz.,  and  the  cash  in  hand  was 

$234,772.  Silver  production  of  the  Kerr 
Lake  in  January  was  118,952oz.,  as  compar- 

ed with  102,289  oz.  in  December.  During 
the  first  ten  months  of  1918  the  monthly  out- 

put exceeded  200,000  oz.  The  annual  state- 
ment of  the  Trethewey  showed  production 

valued  at  8250,534,  with  operating  costs  of 
8147,166,  leaving  an  operating  profit  of 
8103,368.  Ore  reserves  had  decreased  to 
1 59, 1 72  oz.  The  ore  treated  was  of  low  grade 
and  production  was  only  profitable  by  reason 
of  the  high  price  of  silver.  The  annual  report 
of  the  Adanac  showed  an  expenditure  of 

831,000,  leaving  815,000  on  hand.  The  com- 
pany has  shipped  150  tons  of  ore,  some  of  it 

of  high  grade.  At  the  Reliance  the  shaft  has 
been  put  down  to  the  100  ft.  level  and  a  sub- 

stantial quantity  of  ore  is  being  extracted. 
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PERSONAL. 
George  Bargate,  Jr.,  has  been  appointed  assis- 

tant manager  of  Dolcoath. 
Alan  M.  Bateman,  of  Yale  University,  has  been 

appointed  editor  of  Economic  Geology  in  succession 
to  the  late  J.  D    Irving. 

A.  J  Brett,  manager  of  Crown  Mines,  has  been 
appointed  one  of  the  technical  advisers  to  the  Trans- 

vaal Chamber  of  Mines,  in  place  of  David  Wilkinson, 
who  has  returned  to  England. 

Captain  Walter  Broadbridge  has  left  for  the 
Continent, 

C.  B.  Brodigan  has  been  appointed  manager  of 
the  Brakpan  mine. 
Gelasio  Caetani  has  retired  from  the  firm  of 

BURCH.  Caetani,  &  Hershey,  of  San  Francisco. 
Lloyi:)  C.  White  has  joined  the  firm,  which  will 
now  be  known  as  BuRCH,  Hershey,  &  White 

S.  W.  Carpenter  is  home  from  Nigeria. 
Henry  F.  Collins  has  retired  from  his  temporary 

position  with  the  Ministry  of  Munitions  as  Chief  Engi- 
neer of  the  Mmeral  Resources  Department,  and  is  re- 

suming private  practice.  He  has  been  appointed  con- 
sulting engineer  to  the  Mill  Close  lead  mine,  Derby- 

shire. 
Samuel  F.  Cook  has  returned  from  Nigeria. 
Major  H.  T.  Curtis,  RE,  is  going  to  the  El  Oro 

mine,  Mexico 
A.  A   Davidson  is  on  his  way  home  from  Nigeria. 
C.  R.  Davis,  manager  of  Brakpan,  has  succeeded 

C.  E.  Knecht  as  consulting  engineer  to  the  Consoli- 
-dated  Mines  Selection  group. 

Courtenav  De  Kalb,  lately  associate  editor  of 
the  Mining  and  Scientific  Press,  is  going  to  Spain  as 
a  member  of  a  commission  appointed  by  the  United 
Slates  Government  to  investigate  the  mining  and  me- 

tallurgical resources  of  that  country. 
EDMiiNi)  P.  Deas  has  been  elected  chairman  of  the 

Wearriale  Lead  Company, 
W.  Shaw  Duncan  has  returned  from  Nigeria, 
Professor  Federico  Giolitti,  of  Turin,  has 

been  awarded  the  Bessemer  Medal  of  the  Iron  &  Steel 
Institute  for  1919. 

O.  T.  Gorton  has  left  the  service  of  the  Wolfram 

Mining  &  Smeltmg  Co.,  Ltd.,  operating  in  Portugal, 
to  become  assistant  manager  of  the  Pentor  mine  be 
longing  to  the  Anglo-Peninsula  Mining  Chemical  Co  . 
Ltd.,  at  S-  Joao  da  Madeira,  Portugal, 
Major  G.  A,  Harrison,  D,S,0,,  M.C  ,  R  E  , 

lately  commanding  a  tunnelling  company,  has  been 
demobilized  and  has  returned  to  England. 
Willows  Hildred  is  home  from  South  America. 
Herbert  C.  Hoover  retires  from  the  United 

Slates  Food  Administration  in  July,  and  will  return  to 
mining  work,  with  headquarters  at  New  York. 

J.  P.  HUTCHINS  has  returned  from  the  United 
Stales  and  is  going  to  South  Russia. 

John  M    Iles  is  on  his  way  home  from  Nigeria 
James  Johns  took  over  the  management  of  Wit 

waiersrand  Deep  on  March  1 . 
F.  W.  LiNCK  is  here  from  Burma. 
Major  T  M.  Lowry  has  been  here  from  Italy  for 

a  short  time. 

■  D.  H.  McDouGaLL,  of  the  Nova  Scotia  Steel  & 
Coal  Co  ,  has  been  elected  president  of  the  Canadian 
Mining  Institute. 

J.  H.  McMillan,  Inspector  of  Mines  at  Prince 
Rupert,  B C.  has  resigned  the  position  on  being  ap- 

pointed general  manager  of  the  Jasper  Park  collieries, 
Alberta. 

W.  W.  Mein  has  gone  to  Nicaragua 

James  Negus  has  left  London  on  his  return  to  the 
Mount  Boppy  gold  mine,  New  South  Wales,  travelling 

by  way  of  Canada. 
Joseph  F.  Odgers  has  been  appointed  secretary 

of  Dolcoath  Mine,  Limited. 
Major  H.  G.  Payne  is  home  on  leave. 
Herbert  C.  Porter,  for  many  years  secretary  of 

the  Consolidated  Gold  Fields  of  South  Africa,  has 
been  elected  to  the  board. 

G.  G  L.  Preece,  Lieutenant  Lancashire  Fusiliers 
T.F,  and  RE  .  has  been  demobilized  and  has  return- 

ed to  his  old  post  as  branch  manager  of  the  Manchester 
district  for  Bruce  Peebles  cS:  Co,,  Ltd.,  Edinburgh. 
His  address  is  as  heretofore  at  30,  Cross  Street,  Man- 
chester. 

The  two  leading  members  of  the  firm  of  Lionel 
Robinson,  Clark  &  Co.,  namely,  Lionel  G.  Robin- 

son and  William  Clark,  are  retiring,  and  the  busi- 
ness will  be  carried  on  by  the  remaining  members 

under  the  name  of  Knight,  Jessop,  and  Stanton. 
William  Russell,  London  manager  for  the  Dorr 

Company,  has  returned  from  the  United  States. 
Dr  J,  C.  Stamp  has  resigned  as  assistant  secretary 

of  the  Board  of  Inland  Revenue  to  become  secretary 
of  Explosives  Trades.  Limited. 

W.  E,  Thomas  is  here  for  Nigeria. 
H  T,  Walsh,  of  the  Sullivan  Machinery  Co.,  has 

left  London  on  his  return  to  the  United  States. 
A.  J.  Walton,  manager  of  Rose  Deep,  has  been 

appointed  manager  of  Crown  Mines. 
Anthony  Wilson  has  joined  the  board  of  the 

Weardale  Lead  Company. 
Louis  A.  Wright  is  expecting  to  arrive  home  in 

New  York  from  Chile  about  the  middle  of  this  month. 

A.  E.  V.  Zealley,  curator  of  the  Rhodesia  Mu- 
seum, was  one  of  the  many  victims  of  the  influenza 

epidemic.  He  took  his  A  R.C  S.  in  1908,  and  subse- 
quently became  demonstrator  in  geology  at  South 

Kensington.  ."^fter  making  a  study  of  the  metamor- 
phosed limestones  of  Donegal,  he  went  to  the  Rho- 

desia Museum,  and  afterwards  jiined  the  Geological 
Survey  of  Southern  Rhodesia.  He  did  much  (or  the 
development  of  the  Rhodesian  ore  deposits.  The 
premature  end  of  a  promising  career  is  greatly  to  be regretted.    

TRADE^PARAGRAPHS Low  &  Bonar,  Ltd.,  of  Dundee,  send  us  charts 
showing  the  movements  in  prices  of  raw  jute  and 
hessian  cloth  during  the  years  1914  to  1918. 

James  Keith  &  Blackman  Co..  Ltd.,  of  27,  Far- 
ringdon  Avenue.  London,  EC,  have  sent  us  their 
catalogues  of  ventilating  machinery  for  mines. 
The  Yuba  MANiiFACruRiNG  Company,  well 

known  as  a  builder  of  dredges,  lias  moved  its  office  from 
San  Francisco  to  Marysville,  California 
Ord  &  Maddison,  Ltd.,  Victoria  Works,  Darling- 

ton. Ii,-i\e  issued  an  elaborate  calendar  for  1919  and 
1920.  iiliisiraiing  their  stone- breakers,  grinding  mills, 
elevators,  s.  reening  plant,  etc, 

Georgi-;  Kent,  Lid  ,  of  199-201  High  Holborn, 
London,  W.C,  and  Luton,  send  us  pamphlets  relat 
ing  to  their  apparatus  for  the  measurement  of  com- 

pressed air  and  water  How  operating  on  the  Venturi 

principle. The  Pacific  Tank  &  Pipe  Co.,  of  San  Francisco 
and  Los  Angeles,  send  us  catalogue  No.  12  containing 
information  relating  to  their  wooden  tanks,  vats,  and 
pipes,  made  of  California  redwood.  They  specialize 
on  the  erection  of  plant  required  in  cyaniding  and 
leaching  processes. 
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QuiLLiAM.  Limited,  of  12,  College  Lane,  r,i\er- 
pool,  send  us  their  latest  pamphlet  describing  their 
sacks  and  bags  for  holding  ore  and  concentrate.  The 
pamphlet  describes  the  various  uses  for  bags  of  this 
character,  the  sizes  of  the  bags,  and  the  materials  of 
which  they  are  made.  Particulars  are  also  given  of 

the  firm's  sample- bags. 
Hugh  Wood  cS:  Co.,  Ltd  ,  of  Newcastle-on-Tyne, 

send  us  their  catalogue  of  auxiliary  hauling  plant  for 
mines.  These  are  driven  by  either  compressed  air  or 
electricity,  and  are  of  both  single  and  double  drum 
type.  Special  recommendation  is  given  to  the  com- 

pressed air  motors  of  the  turbine  type.  The  firm's 
machmes  are  made  to  standard  patterns  so  as  ensure 
low  prices  and  prompt  delivery 

Petters,  Limited,  specialists  in  semi-Diesel  oil 
engines,  of  Yeovil  and  Ipswich,  announce  that  the 
Ipswich  works,  which  were  purchased  during  the  war 
by  Vickers,  I-imited,  are  to  be  handed  over  to  a  new 
company,  Vickers-Petters,  Limited,  of  which  the  sole 
shareholders  will  be  the  two  firms  named.  Mr.  E.  \V. 
Peiter  has  been  appointed  managing  director  for  a 

period  of  five  years  The  Yeovil  works  remain  the" 
property  of  Petters,  Limited. 

The  Continuous  Reaction  Co.  Ltd.,  of  Batter- 
sea,  London,  S  W.,  makers  of  ferro-alloys,  inform  us 
that  they  have  entered  into  an  arrangement  with 

Nobels  Evp'osives  Ltd.  to  combine  their  business  with that  of  Thermit.  Ltd.  Nobels  have  nominated  to 
the  board  of  the  Continuous  Reaction  Co  two  of  their 

directors.  Lt.-Col.  the  Hon  T.  H.  A  E,  Cochrane, 
chairman  of  Thermit.  Ltd..  and  H.J.  Mitchell,  general 
manager  of  Explosives  Trades.  Ltd.  John  J.  Skelley, 
of  the  Continuous  Reaction  Co.,  will  continue,  as 
managing  director  of  the  joint  undertaking. 
BoviNG  &  Co.  Ltd.,  of  56,  Kingsway,  London. 

W.C  2,  announce  that  their  works  at  Stoke-on-Trent 
have  been  remodelled  and  are  to  be  further  extended 

This  firm,  well  known  for  water-power  plant,  used  to 
factor  out  their  work  to  various  shops  in  this  country, 
and  imported  machinery  from  Sweden.  Two  years 
ago  they  acquired  works  at  Sioke-on-Trent.  The 
number  of  men  employed  is  being  increased  from  300 
to  600.  At  the  present  time  three  turbines  of  3.000  h.p 
and  two  of  8.000  h.p.  are  in  course  of  construction. 
Designs  are  being  prepared  for  units  of  16  000  h.p. 
The  Cambridge  Scientific  Instrument  Co.. 

Ltd..  of  Cambridge,  send  us  an  illustrated  folder  giv- 
ing particulars  of  special  catalogues  relating  to  power- 

plant  instruments,  as  follows :  Electrical  distance 
thermometers,  therrao  electric  pyrometers,  indicating 
thermometers  (mercury  in  steel),  recording  thermo- 

meters (mercury  in  steel),  glass  thermometers  for 
steam  plant,  indicating  draught  gauges,  recording 
draught  gauges,  vacuum  recorders,  pressure  recorders, 
carbonic  acid  recorders,  reproductions  of  carbonic 
acid  records,  fuel  calorimeters,  automatic  temperature 
regulators. 

VrcKERS,  Limited,  have  during  the  last  few  years 
built  a  new  village  for  their  men  near  Barrow-in- 
Furness,  Lancashire,  They  did  not  wish  employees  to 
go  dry,  yet  they  did  not  want  to  encourage  the  sale  of 
intoxicating  drinks.  In  erecting  the  George  Hotel  they 

adopted  the  principle  of  Earl  Grey's  Trust,  according 
to  which  the  minager  is  paid  a  commission  on  food 
and  non-alcoholic  drinks  sold  but  none  on  the  intoxi- 

cants. This  hotel  overlooks  the  Irish  sea,  and  in  the 
neighbourhood  are  tennis,  football,  and  cricket 

grounds,  bowling  greens,  and  golf  links  The  found- 
ing of  this  community  provides  an  example  of  the  new 

method  ot  handling  labour  problems  to  which  refer- 
ence is  made  in  our  editorial  columns  this  month. 

The  British  Westinghouse  Electric  & 
Manufacturing  Co..  Ltd..  of  Manchester,  send  us 
the  report  and  accounts  connected  with  their  Employ 
ees  War  Relief  Fund  covering  the  period  from  August 
22.  1914.  to  December  31.  1918.  Of  the  total  contri- 

bution, amounting  to  .^63.150.  ̂ 41.359  was  contribu- 
ted by  the  employees,  and  .^21.791  by  the  company. 

Out  of  this  sum.  .f  45. 097  has  been  paid  to  dependents. 

/'12.764  set  aside  for  a  disablement  and  dependents' fund,  and  ̂ 2.890  has  been  spent  in  donations  to  local 
and  national  funds  and  Christmas  gifts,  rhe  number  of 
families  in  receipt  of  weekly  relief  is  now  820,  and  the 

number  of  employees  w^ho  have  joined  His  Majesty's 
Forces  is  3,516.  The  number  of  employees  who  have 
lost  their  lives  is  296.  and  the  number  of  widows  on 
the  list  is  117. 
The  Sullivan  Machinery  Co  ,  Chicago,  have 

issued  a  number  of  new  bulletins  recently  relating  to 
air  compressors  as  follows  :  75-D.  single-stage  straight- 
line  steam  driven  compressors,  class  W.\-5.  75-E. 
straight-lme  simple  steam  and  two-stage  air-compres- 

sors, class  WB  3  :  this  is  the  familiar  two-stage 
straight-line  machine,  which  the  firm  have  built  for  a 
number  of  years  past,  but  which  has  now  been  re- 

designed to  incorporate  the  end-rolling  finger  or  plate 
type  ol  valves,  improved  speed  and  pressure  regulator, 
and  steam  valve  motion,  and  other  new  features. 

75-G.  class  WG-3  single  stage  and  class  WH-3  two- 
stage  belt-driven  compressor,  standard  pattern.  75-1. 
underground  mine  car  compressor,  class  WK-2.  com- 

plete with  motor,  electrical  fittings  and  receiver  for 
operating  coal  pick  machines,  hammer-drills,  etc  .  a 
popular  tvpe  in  quite  general  use.  especially  in  coa! 
mines.  They  have  also  issued  72-C  Sullivan  drill 
sharpening  machine  of  the  all-hammer  pattern  ;  this 
bulletin  includes  mention  of  the  newly  designed  Sulli- 

van double  arc-drill  bits,  which  are  fitted  with  double 
taper  on  the  wing,  together  with  the  adjustable  vertical 

gauging  dies  in  which  this  double  taper  w-ing  is  made. 

METAL   MARKETS 
Copper  — The  market  has  shown  some  revival  of 

general  interest  during  the  past  month,  and  dealings 
in  standard  copper  have  tended  to  increase.  Values 
have,  at  the  same  time,  been  inclined  to  improve,  this 

remark  applying  particularly  to  forward  delivery.  Re- 
fined copper  has  also  shown  a  better  tone,  and  prices 

have  slightly  advanced.  Generally  speaking,  more 
confidence  is  now  shown  in  the  intrinsic  position  of 
the  metal,  and  an  increased  interest  has  been  shown 

by  consumers  of  the  refined  article,  as  well  as  of  manu- 
factured material.  In  the  case  of  the  latter,  a  good 

inquiry  is  seen  for  material  required  in  the  building  of 
locomotives,  as  well  as  for  different  descriptions  of 
hammered  work,  while  more  actual  business  has  been 
consummated  with  India.  In  .\merica  the  market  re- 

mained for  the  most  part  rather  dull,  but  latterly  busi- 
ness seems  to  have  brightened  up  somewhat.  This 

has  been  attributed  in  some  quarters  to  the  possibilities 
of  Peace  becoming  an  accomplished  fact  before  long, 
and  the  consequent  raising  of  the  blockade  upon 
enemv  countries,  with  an  expected  demand  for  ihe 
metal  from  Germany.  In  the  meantime  the  produc- 

tion in  America  is  gradually  being  curtailed,  the  aver- 
age curtailment  throughout  the  country  in  January 

being  put  at  about  30%.  This  looks  like  being  carried 
further  in  subsequent  months,  as  it  is  known  that  some 
mines  have  had  to  close  down  altogether  owing  to 
prevailing  conditions.  In  regard  to  the  surplus  stock 
of  copper  held  by  the  United  Stales  Government,  it 
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appears  that  arrangements  have  been  made  to  dispose 
of  this  gradually  over  a  period  of  some  fifteen  months, 
so  that  It  seems  likely  that  this  will  be  liquidated  with- 

out any  serious  effect  upon  market  prices.  As  regards 
Australia,  advices  from  Melbourne  state  that  owing  to 
the  slump  in  copper  the  Great  Cobar  mine  had  decided 
to  shut  down,  and  later  news  indicates  that  there  may 
be  a  general  suspension  of  mining  operations  in  Aus- 

tralia owing  to  present  conditions  The  increase  in  the 
C^overnment  stocks  of  copper  on  March  1  of  more  than 
9,000  tons  had  no  adverse  effect  on  the  market  here, 

which  has  since  become  firmer,  first  on  signs  of  a  ris- 
ing tendency  in  Atlantic  freights,  and  also  on  the  new- 

conditions  ruling  in  regard  to  the  American  rate  of  ex- 
change. 

Copper  ores  have  been  quiet ;  those  containing  15 
to  25%  are  quoted  at  lis.  7Jd.  to  12s.  IJd.  nominal 
per  unit 

Average  prices  of  standard  copper  :  March  1919. 

/76.  17s.  7d.  :  February  1919,  /■78.  10s  3d.;  March 1918.  ;f  110.  5s.  ;   February  1918,  £110.  5s. 
The  February  imports  of  copper  were  14.258  tons 

against  12,497  tons  last  year. 
Tin. — A  good  deal  of  activity  has  been  witnessed  in 

this  market  during  the  period  under  review,  and  at 
times  the  speculative  open  account  appeared  to  amount 
to  very  considerable  proportions.  Owing  to  the  large 
invisible  supplies  of  the  metal  in  the  Straits,  Batavia, 
and  even  in  China,  rather  a  bearish  view  was  taken  of 
ihe  future  of  values.  Since  then,  however,  the  view- 

point seems  to  have  somewhat  altered,  partly  on  the 
report  that  the  Government  of  the  Federated  Malay 
States  in  association  with  the  Government  of  the  Dutch 
East  Indies,  proposed  to  arrange  a  minimum  price  for 
the  metal,  v.hich  would  apply  not  only  to  Straits,  but 
also  to  those  brands  which  are  exported  from  Batavia. 
Thiscreated  a  feeling  of  greater  confidence,  although  it 
was  still  believed  that  the  stocks  in  Java  must  amount 
to  a  considerable  quantity.  Subsequent  reports,  how- 

ever, indicate  that  fairly  large  sales  have  been  made 
to  Switzerland.  It  is  stated,  indeed,  that  the  Swiss 
Government  has  purchased  some  600  tons  of  Banka 
and  Billiton  tin,  and  consumers  in  that  country  a 
further  100  tons      Thus  it  may  be  that  stocks  in  Ba- 

tavia are  not  quite  so  important  as  it  was  supposed, 
and  therefore  the  menace  to  the  market  is  certainly 
less  severe  than  was  imagined.  In  the  meantime  stocks 
in  this  country  have  remained  fairly  light,  although 
some  good  arrivals  have  recently  come  m,  and  some 
improvement  has  been  seen  in  this  respect.  The  ship- 

ments from  the  Straits  for  the  first  half  of  March  to 

this  country  are,  however,  comparati%ely  light,  amount- 
ing to  only  about  150  tons,  so  it  may  be  that  a  lean 

period  may  be  seen  again  in  regard  to  arrivals  for  some 
time  to  come.  Business  with  consumers  here  can 

only  be  described  as  of  moderate  dimensions,  the  con- 
stant fluctuations  in  the  market  having  impaired  con- 

fidence. The  activities  of  the  tinplate  trade  in  South 
Wales,  however,  look  like  increasing,  so  that  a  better 
outlet  in  this  direction  should  be  assured  in  the  future. 
E.\port  inquiry  has  not  been  particularly  brisk,  and 
English  tin  has  only  been  in  quiet  demand.  Thesitua- 
tion  in  America  remains  much  as  before,  although  the 
stocks  there  are  apparently  being  gradually  got  rid  of. 
and  it  may  not  now  be  so  long  until  that  country  once 

more  enters  the  world's  markets  as  a  buyer  of  tin. 
Average  prices  of  cash  standard  tin  :  March  1919, 

/236.  18s,  5d.  :  February  1919,  .^224.  3s.  4id.  ;  March 
1918.  £il8.  15s.  :    February  1918,  /311.  12s.  3d. 

The  February  imports  of  tin  were  587  tons  against 
697  tons  in  1918  and  2,193  tons  in  1917. 

Lead — This  market  has  not  seen  any  very  material 
change  during  the  past  month,  except  that  latterly 
there  has  been  a  distinct  sign  of  grow  ing  confidence  on 
the  pan  of  consumers,  and  a  fairly  good  demand  has 
been  sc-n  in  which  the  makers  of  electrical  cables 
participa-  .i  Some  further  quantities  have  also  been 
released  tur  export,  but  there  still  seems  room  for 
more  business  in  this  direction,  and  in  some  quarters 
it  is  expected  that  a  renewal  of  the  inquiry  from  neu- 

tral countries  is  now  about  due.  .America,  in  the 

meantime,  has  apparen'.ly  been  experiencing  a  better 
home  demand,  while  production  there  is,  of  course, 
being  considerably  cut  down  In  consequence,  offers 
from  that  country  to  this  side  were  much  less  pressing, 
and  as  a  result  values  of  forward  metal  showed  some 
improvement  The  Government  stocks  on  March  1 
showed    an   increase  on   the   month   of   no   less  than 
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13,570  tons,  but  this  factor  appeared  to  be  more  or 
less  ignored  in  view  of  tlie  general  world  position  of 
the  metal.  In  consequence  of  the  fall  in  price,  with- 

out any  corresponding  reduction  in  freights,  labour, 
mining,  and  smelting  requisites,  the  Fremantle  Trad- 

ing Co..  West  .-Australia,  lias  been  compelled  to  close 
down  its  mines  In  Spam  also,  the  position  has  not 
been  at  all  satisfactory  for  somewhat  similar  reasons. 
The  Spanish  Customs  Duty  of  I  peseta  per  100  kilo- 

grammes on  the  export  of  argentiferous  lead  has  mean- 
time been  suspended  until  May  31.  It  is  reported 

that  the  Rhodesian  Lead  &  Zinc  Syndicate  has  been 
placed  in  voluntary  liquidation,  and  the  lease  of  the 
35  square  mile  mineral  area  which  includes  the  Rho- 

desia Broken  Hill  Mines  has  reverted  to  the  Rhodesia 

Broken  Hill  Development  Co  The  syndicate  pro- 
duced 15,383  tons  of  lead  from  April  1,  i916.  to  Feb- 

ruary 28, 1919.  An  additional  smelter  has  been  ordered, 
and  it  is  anticipated  the  output  should  be  increased  to 
1.500  tons  of  metallic  lead  per  month 

The  average  prices  of  soft  pig  lead  were  :  March 
1919,  £26.  16s.  Ud.  :  February  1919,  ;^26.  13s.  ; 
March  1918,  /29  ;   February  1918,  £29. 

Our  imports  of  lead  for  February  were  29,336  tons, 
against  17,981  tons  in  1918. 

Spelter. — This  market  showed  a  downward  tend- 
ency in  the  early  part  of  the  month,  owing  to  the  slack 

state  of  the  demand,  and  to  the  easy  conditions  ruling 
in  the  American  market ;  but  latterly  a  better  tone  has 
been  noticeable,  and  more  business  has  been  doing 
with  consumers.  Costs  of  production  are  understood 
to  be  above  the  selling  value  of  the  metal  in  America 
The  same  has  been  said  in  regard  to  costs  in  this 
country,  which  have  been  put  at  over  /50  per  ton, 
while  English  spelter  was  selling  at  about  ;f40.  Mean- 

time the  labour  trouble  at  New  York  harbour  created 
the  possibility  of  delayed  shipments  from  that  side, 
while  the  rising  tendency  of  freights  and  the  fall  in  ex- 

change have  all  tended  to  improve  the  position  of  the 
metal  in  this  country.  Advices  from  Australia  mention 
that  in  the  Australian  parliament  it  was  stated  that  the 
zinc  concentrate  contract  with  the  Imperial  Govern- 

ment had  virtually  assured  new  life  for  Australian 
zinc  mines      The  total  value  of  metals  (which  presum- 

ably includes  copper  and  lead)  and  concentrates  paid 
for  by  the  Imperial  authorities  was  7  million  sterling. 

The  average  prices  for  good  ordinary  brands  were  : 
March  1919,  {37.  lOs.  3d.  ;  February  1919,  /JZ.  Us. 

6d.  :    March    1918,  ;f52  ;   February  1918,  ;f52' Our  imports  of  spelter  for  February  were  9,138  tons, 
compared  with  3,365  tons  last  year. 

Zinc  Dust.— Australian  88-92%  is  quoted  at  ;f80 
per  ton  f.o.r.  Liverpool,  and  English  zinc  dust  about 
75°t>  at  £70  per  ton  at  works. 
Antimony.— There  is  little  fresh  in  this  market. 

English  regulus  continues  to  be  quoted  at  /45  per  ton, 
with  a  quiet  demand.  Meanwhile  foreign  material  in 
warehouse  is  variously  quoted  at  prices  ranging  from 
£35  to  £^0  according  to  the  quantity  required. 

Arsenic  is  quiet  at  about  £35  for  white  delivered 
in  London. 
Bismuth  is  quoted  nominally  at  12s.  6d.  per  lb 
Cadmium. — 7s.  9d.  to  8s.  6d.  per  lb. 
Aluminium. — £150  per  ton  to  the  home  trade. 
Nickel. — £195  per  ton  for  home  trade. 
Cobalt  Metal. — 12s.  6d.  to  13s.  per  lb. 
Cobalt  Oxide — 7s.  9d.  per  lb 
Platinum. — 360s.  to  440s.  per  oz. 
Palladium. — Quoted  nominally  at  500s.  per  oz. 
Quicksilver. — About  £15    10s.  to  £l6  per  flask. 
Selenium. — 12s.  to  15s.  peroz. 
Tellurium. — 95s.  to  lOOs   peroz. 
SULPH.\TE  of  Copper -About  £48  f.o.b.  for  ex- 

port and  about  £47  for  home  trade. 
Manganese  Ore.  — Indian  about  2s.  Id.  to  2s.  3d. 

per  unit.  .According  to  a  trade  reportfromMonte Video 
pockets  and  traces  of  manganese  are  found  in  practi- 

cally all  parts  of  Uruguay,  but  the  majority  are  too 
small  or  poor  to  make  exploitation  worth  while.  One 
of  the  principal  deposits  is  found  in  the  Department  of 
Riviera  near  the  .\rroyo  Zapucay.  It  is  estimated  that 
80  million  tons  could  be  taken  out  by  open-cuts.  The 

analysis  shows  an  average  content  of  54*S°u  iron. 
227%  manganese.  9%  silica,  003%  phosphorus,  and 
005%  sulphur  So  far  as  is  known  the  only  mangan- 

ese deposit  in  Uruguay  being  worked  on  any  scale  is 
a  16  ft.  vein  located  at  the  Pantanoso,  near  Monte 
Video. 

Wolfram  Ore — Wolframite  65%  is  quoted  at  40s. 
and  scheelite  at  a  similar  price  to  approved  consumers. 
Owing  to  the  great  accumulations  here,  the  Ministry 
of  Munitions  has  given  notice  terminating  all  existing 
arrangements  with  colonial  mine-owners  as  and  from 
.April  30 
Molybdenite  is  nominal  The  arrangements  with 

colonial  producers  are  to  be  cancelled  as  and  from 

April  30. 
Silver. — The  .American  quotation  has  been  steady 

at  lOlJc  .  but  the  changes  in  the  rate  of  exchange  have 
created  fluctuating  prices  here.  At  the  end  of  the  month 
of  March  standard  bars  were  quoted  at  49jd.  per  oz. 
Corundum. — Forward  shipment  is  quoted  about 

£18  per  ton  ci.f. 
Graphite  is  quoted  at  £45  for  80°;,,  ci.f.  U.K. 
Iron  and  Steel. — The  markets  generally  have 

been  rather  upset  by  the  various  uncertainties  conse- 
quent upon  the  labour  unrest,  not  to  mention  doubt 

as  the  future  course  of  prices.  The  pig-iron  markets 
have  been  fairly  active,  but  the  scarcity  of  foundry 
iron  has  prevented  much  export  business  being  done 
in  that  article,  although  licences  were  readily  obtain- 

able. In  finished  iron  and  steel,  works  are  pretty  xeW 
occupied  in  the  meantime,  and  the  export  inquiry  seems 
to  have  widened.  Competition  from  .-Vmerica  seems 
likely  to  be  a  factor  in  the  future  of  this  market.  Con- 

trol and  subsidies  will  be  withdrawn  on  April  30. 
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STATISTICS. 

Vear  1912  . 
Year  1913 . 
Year  1914  . 
Year  1915  ■ 
Year  1916  ■ 
Year  1917 . 

March      
Arril    

May      
June     
July       
August    
September 
October   
November 
December 

January.  1919         662.205 
February        621.188 

.753.563 370.731 9.124.299 38.757.560 

.430.998 363.826 8.794.824 37.35S.O40 

.033.567 344.570 8.378.139 

.772.919 320.752 :  9.073.671 

.971.359 324.179 9.295.538 

.714  866 307,527 9.022.493 

094. 121 19.991 
714.182 

3.033.653 
637.571 22.188 659.759 
677.008 19.273 696.281 2.957.614 
697.733 19.366 717.C99 

720.539 
20.778 1     741,317 

708.908 18.788 727.696 
716  010 20.189 736.199 

20.361 740.210 
686.963 21.243 708.206 3.008.267 

11.809 
679.76 1 640.797 17  904 656.701 

630.505 10,740 641.245 

Year  1918    8.197.959  1   221.734       8.419.69' 

Natives  Employbd  in  the  T«*nsvaal  Mines
. 

January  31.  1918 
February  28     
MarchSl   

April  30    
May  31   
June  30      
July  31   
August  31      
September  30    •■■ 
October  31    
November  30   
December  31   

January  31.  1919 
February  28  -■  •■• 

Gold Coal Diamond 
Total mines mines 

176.424 
11.469 4.715 192.608 

181.066 11.243 4.825 197.134 
183.055 11.076 4.745 

182.492 11.322 4,753 

179.879 11.211 
4.773 195.863 

179.028 11.473 
4.747 

178.412 11.790 
5.011 179.390 11.950 
4,954 179.399 12.108 
4.889 

173  153 11.824 4.749 

160.275 11.826 
4.016 

176.117 152,606 11.851 3.180 
160,599 

11.848 3.539 
175.986 

172.359 11.868 
4.261 

Cost  and  Profi 

Compiled  from  official  statist 
Chamber  of  Mines.    The  profit 
60%  of  the  workinejirofi 

ON  THE  Rand. 

i  published  by  the  Transvaal 
ailable  for  dividends  is  about 

„.  , .   I  Work's  Work's:    Total 

January,  1918..:    2.167.411 
February    i    1.946.338 
March   '    2.107.561 

2,181,609 

2.237.644 
2.124.205 
2.167.869 

2.158.431 
2,060.633 

2.015.144 
1.899.925 
1.855.S91 

April 
May   
June   

July    ■■ 
August   
September  . 
October    
November., 
December  . 

27     1    i    20    7 
27    8       21     7 

27  3       20    6 
28  2       21     0 
27  10       21     2 

28  0  22  5 
28  5  I  23  1 
28    7   I    23    0 

i 
703.665 

577.396 
596.109 

670.871 716.963 

736.694 
702.360 

676,146 
600,330 

531,774 
480,102 
507.860 

Year  1918      ,  24.922.763     |    27  11 21    7  1      6    0  I     7.678.129 

I'KoniicTiON  OF  Gold  in  Rhodesia  and  West  A
frica 

West  Africa. 

Februa 
March 

April  •. 
May  .. 

June  ■■ 
July    .. 
AuKU'l    
September   ...i 
Oclober           136.780 
November   —        145.460 
December    ...        192.870 

Total   I    2.652.250 

Rhodesia. 

1918 1919 

1  253.807 

232.023 
1  230.023 

239.916 
239.205 
225.447 
251.740 

257.0<16 I       .:47.S»5 

211.917 
220.885 

— — — ~ 

1918 

i 
107.863 
112.865 

112.605 
117  520 

126.290 
120.273 

117.581 
120.526 

115.152 

61.461 108.796 

112.621 

I 
104.063 

112,616 

Transvaal  Gold  Outputs. 

Aurora  West    
Bantjes   
Brakpan      

City  &  Suburban     
City  l3eep   
Cons.  Langlaagte   
Cons.  Miiin  Reef    
Crown  Mines   
Durban  Roodepoort  Deep. 
East  Uand  P.M   

Ferreira  Deep   
Geduld   
Geldenhuis  Deep    
Ginsberg    

Glynn's  Lydenburg   
Goch    

Government  G.M.  Areas   . He 

Jupiter    
Kleinfontein      

Knights  Central   
Knights  Deep   
Langlaagte  Estate   

Luipaard's  Vlei   
Meyer  &  Charlton   
Modderfontein    
Modderfontein  B    
Modderfontein  Deep    

New  Unified     
Nourse    
Primrose    
Princess  Estate   
Randfontein  Central   
Robinson   
Robinson  D<ep   
Roodepoort  United    
Rose  Deep      
Simmer  &  Jack    
Simmer  Deep   

Springs   
Sub  Nigel   
Transvaal  G.M.  Estates... 
Van  Ryn     
Van  Ryn  Deep    
Village  Deep    

Village  Main  Reef   
West  Rand  Consolidated 
VVitwatersrand  (Knights) 

Witwatersrand  Deep    
Wolbuler   

February,  1919 

41.300 

40.C00 
41.000 

41.610 124.000 

25.000 

103.500 31.700 

39.500 
42.500 

10.500 

3.160 
12.550 

101.000     1 
lO.lCO 
22.100 

53.500 

20.000 
77.600 

38.160 18.860 

11.525 
78,000 
48.000 

39.700 12.300 

32.600 
15.600 

20.000 

135.000 35.800 

36.000 
23.330 47.500 

37.100 

37.900 

35.300 

8.500 
12.850 

31. ICO 43.350 
45.800 

17.000 

28.(i00 30.750 

26.600 

80.925 

78,330 

49.414 
66.181 
182.84J 

37,290 
132.907 

49.078 

58,673 
49.904 11.683 

6.040 

10.876 
179.658 

13.992 23.989 

63.156 
28.129 

67,411 

48,919 

520* 

33.402 167,746 
115.479 

82.846 
11.039 

46.531 
15.315 

24.706, 

153.191 41.560 

49.178 

22.408 
55.t)67 
44.16* 

42.058 

68.022 

24.037 

18.356 

31.059 
94.990 
58.896 

21.522 

32.778 34.944 

33,231 

West  African  Gold  Outputs. 

February.  1919 

Treated 
Value 

Tons 
Abbontiakoon       j  ̂-^'^ 
Abosso     6-95? 
Asbanti  Goldfields       '.ZSl 
Prestea  Block  A    15.190 
Tayuab    5,'09 
Wassan   I  2,473 

£ 

15,931 
11.713 

35.578 

27.684 
14.C69 

4,768 

Rhodesian  Gold  Outputs. 

Antelope    

Cam  &  Motor   
Eldorado  Banket 

Falc 

February.  1919 

Gaika   
Globe  &  Phcenix 

Lonely  Reef   
Rezende      

Rhodesia.  Ltd.    
Shamva       
Transvaal  &  Rhodesian  . 
Wanderer   

5,084 

13.300 

3.045 
5.298 

4.330 

5.200 349 44.283 

1.700 

9.500 

12.475 

26.247* 

5,425 9.1701 

24  666 

13.7421 

1.112 
35.031 

6.250 3.680 
432.802    I    1,333.553    \      216,679      |       •  Gold.  Silver,  and  Copper :  t  Ounces  Gold ;  l  Gold  &  Silver. 
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West  Australian  Gold  Statistics. 

January.  1918  • 
February    
March     
April   

June '■.■.'.'.'.'.■.■.■.■.■.■.■. July      
-August    
September  .... 
October   

December    .... 
January,  1919  . 
February    
March      

oz. oz. 

73,703  * 
76,987  !  • 
69  730  ■  * 
66.079  I  • 
73.701   '  * 
74.90*  I  * 
72.081  • 
76,156  • 
74,057  I  • 
71.439  !  * 70,'^11  1  72.155 
61.314  I  64.053 

69.954  • 66.310  1  67.013 
65.158  66.158 

6,491 2,208 

4,779 

Australian  Gold  Returns. 

Victoria. Queensland. 
New  South 

Wales 

1917          1918 1917          1918 1918     1  1919 

January  ... 
February 
March   
.^pril      
May   

I               £ 
67,627        32,134 
65.450        58.113 
74.794        65.412 
75,139        26,849 
65,623        87,865 

£          £ 
50,150      47.600 

63.200      45.470 
61,200     48,020 
62,470      47.600 
65.450     46.740 

£ 
25,000 
28.000 
30.000 
30.000 

45,000 

£ 18.000 
24,000 

July    
August    ... 
September 
October  .. 
November 
December 

68.937        64.347         71.820     51.000        25,000 

101.428  1     61.163  1      74.800      44,600  |      21.000 
61.701  1     65,751   [      64,180  ,    45.900        32.000 

33,533  '          '             54,400  ,'    54,400        40,000 
75.912  1           *       1      42,380  1    38,200        25,000 

56.967  ,     70,674  |      64,170      56.281        38.000 

- 

Total   ... 846,540  1   674,655 744,537  i  578.213 370,000 
42,000 

*  Figures  not  received. 

Australasian  Gold  Outp 

Associated     
Associated  Northern  J  Iron  Duke  . 

Blocks    (  Victorious  . 
Black  water   
Bullfinch    
Golden  Horseshoe      
Great  Boulder  Prop   
Ivanhoe   
Kalgurii   
Lake  View  &  Star    
Oroya  Links      
Progress     
Sons  of  Gwalia    
South  Kalgurii     
Talisman   
Waihi   
Waihi  Grand  Junction   

Value 

1,986 
2,068 
4,562 
11.412 
11,871 
15.597 
3.265 
9,967 
1,565 1,250 

10,732 

7,141 

£ 
7,839 

3,522* 

3,016 
3  232 4,956 

22.638 
35.599 
27.500 
6,520 

11,921 
9.877t 

1,954 16.455 
10.475 

i  Silver  to  Feb.  22, 18  days. 

LLANEOus  Gold  Out 

Barramia  (Sudan)   
Esperan^a  (.Mexico)   
Frontino  &  Bolivia  (Colombia)   
Nechi  (Colombial   
Ouro  Preto  (Brazil)   
Palo  (Colombia)   
Philippine  Dredges(Philippinelslands) 
PIvmouth  Cons.  (California)   
St.  John  del  Rey  (Brazil)      
Santa  Genrudis  (Mexico)   
Sudan  Gold  Field  (Sudan)   

Tons       ; £ 1.058 

537 

15.685 

2.3141 

2.540 
7,715 

92.213' 

13.371t 
5,21)0 

7.390 

46,732* 

8.038t — 367§ 

10,200 12,181 — 35.000 

30.360 21.50  +f 
1,900 3,147 

Production  of  Gold in  India. 

1916                 1917 1918                1919 

lanuar 
£                      £ 

192,150            190,047 
183.264     1        180.904 
186.475     ;        189,618 
192,208            185.835 

193.604     1        184.874 
192.469     '        182.426 
191.404            179.660 
192.784            181.005 
192.330            183.630 
191.502            182.924 

192.298     1        182.388 

205.164     1        190.852 

£                £ 
176.030            162,270 
173.343            153.775 
177.950           162.790 

176.486               — 

173.775               — 174.375               - 

171.950               — 
172.105               — 
170.360               — 
167.740               — 
157.176               — 

170.630               — 

February    

May      

September  ... 
November   ... 
December    ... 

Total   2.305.652     !    2.214.163 2.061.920            480,835 

Gold  Outputs. 

Balagbat    
Champion  Reef  ■ 

Hutii  (Nizam's) . 
Jibutil      
Mysore   North  Anantapui 

Nundydroog  — 
Ooregum   

February.  1919   

rons       '       Fine 
•eaied    '    Ounces 

23.021 1.100 
e.203 12.750 

British  Broken  Hill  . 

zona  Copper   Short  tons  copper   

I  Tons  lead  concentrate   r  Tons  zinc  concentrate   
i  Tons  carbonate  ore   
!  Tons   lead   concentrate.. 
I  Tons  zinc  concentrate   
}  Tons  refined  lead   
f  Oz.  refined  silver   
Long  tons  lead    
Tons  lead   

Broken  Hill  Block  10 

Burma  Corp   

Freemantle  Trading- 

North  Broken  Hill    .. 

1.108 

1.172 
1.266 

164.000 

roz  siiv 

Poderosa   Tons  copper  ore      
Rhodesian  Broken  Hill-Tons  lead  and  zinc   
Tanganyika   Long  tons  copper   
Tolima   Tons  silver-lead  concentrate  ' 

1  Tons ; 

'■"  I  Tons  lead  ( 
Zinc  Corp. 

UPORTS  OF  Ores  . 

Iron  Ore     

Copper  Ore   ■   
Precipitate    
Metal     

Copperand  Iron  Pyrite 
Tin  Concentrate      
..    Metal   
Manganese  Ore   
Lead.  Pig  and  Sheet   
Zinc  (spelter)   
Zinc  Oxide    
Barytes   
Rock  Phosphate   
Brimstone      
Boracic  Compounds   
Nitrate  of  Potash   

Quicksilver   

Tons 
Tons     1 Tons 

555.264 

409,610  1 

413.245 

3,789 

898  ' 

17 

1.954 

498 

8 
14.591 14.258  , 

14.406 

33.942 

21.873  ' 

10.146 

5.754 

3,736 

951 

33.21S 24.031 

25.153 
26.336 

11.187 9.138 

226 

5 
270 

269 

70.587 
27,704 S.OIO — 

2.185 24,800 
758 

8,169 

2,725 

38,157 
23,522 11,533 
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Exports  OP  Copper  from  United  States 

July       38.127  January     40.530, July         ?8.826 
August   145.304  |February  ...  2&.160  jAuRust       20.440 
September ...    30.493  March    22,550  ISeptember..    32.730 
October        39.U5  [April     22.227  iOclober    15.21H 
November...    33,638  JMay       28.889 1  November..!   19.^70 
December...    35.000  June      31.791  I  December ..'  1S.M69 

Total  1917  ....  484.120 Total  1918...  309.800 

Outputs  op  Tin  Mining  Companies. 

In  Tons  of  Concentrate. 

Nigeria : 
Abu.   
Anglo-Continental   
Benue   
Berrida    
Bisicbi   
BongwelH    
Dua    
Es-Lands    
Filani   
Forum  River   
Gold  Coast  Consolidated   
Gurum  River   
Jantar   
Jos      
Kaduna   
Kano   
Kassa-Ropp    
Keffi   
Kuru      
Kuskie   
Kwall    
Lower  Bisicbi    
Lucky  Chance   
Minna   
Mongu   
Naraguta      
Naraguta  Extended     
New  Lafon      
Nigerian  Tin   
N.N.  Pauchi   
Offin  River   
Rayfield   
Ropp      
Rukuba    
South  Bukeru    
Sybu      
Tin  Areas    
Tin  Fields   
Toro   

Federated  Malay  States : 
Cbenderiang   
Gopeng      
Idris  Hydraulic      
Ipoh   
Kamunting      
Kinta      
Kledang   
Lahat    
Malayan  Tin   
Pahang      
Rambutan   
Sungei  Besi    
Tekka   
Tekka-Taiping   
Tronoh      
Tronoh  South    

Cornwall : 
Cornwall  Tailings   
Dolcoath      
Kast  Pool    
Geevor   
South  Crofty      

Other  Countries : 
Aramayo  Francke  iBc^Uvin'   
Briseis  (Tasmania)   
Deebook  (Siani)    
Mawchi  (Uurma)   
Porco  (Bolivia)   
Renong  (Siam)   
Rooiberg  Minerals  (Transvaal). 
Siamese  Tin  (Siam)     
Tongkah  Harbour  (Siam)      
Zaaiptaats  (Transvaal)   

Year 
1918 
Tons 

Feb. 

1919 Tons 

Year 

1919 
Tons 

Nigerian  Tin  Production. 
In  long  tons  of  concentrate  of  unspecified  content. 

.Vo/c.     These  fiaures  are  taken  from  the  monthly  returns 
made  by  individual  companies  reporting  in  London,  and 
probably  represent  85%  of  the  actual  oittputs. 

1914 
1915     1     1916 

1917          1918 

1919 

January    

February    ■■■ March   

April       
May   

June       

Tons 

485 

469 

502 

482 
480 
460 
432 

228 
289 
272 
283 
326 

Tons       Tons 417  531 

358           528 
418  547 444            486 

357     :       536 
373            510 
455            506 

•438           498 
442           535 

511            584 
467           679 

533     |.     654 

Tons    1   Tons 
667     ,       678 
646           668 

655            707 
555     ,       584 509     i       525 
473     1       492 

Tons 
588 
595 

August   September October   
November ... 
December ... 

551 

538 

578 

621 
655 

571 
520 
491 

472 

518 
- 

Total    .. 

4^708_ 

5.213        6.594 
6.927 

6.771 

1.183 

Total  Salfsof  Tin  Concentratk 

Total.  1917 

January  14.  1918.. 
January  28       
February  11   
February  25   
March  11    
March  25   

April  B    
April  22   May  6     
May  21    

Junes      
June  18   
July  1   
July  15    
July  29    
August  12   
August  26   
September  9    
September  24   
October  7...   
October  21    
November  4   
November  18    
December  2       
December  16    
December  30    

IT    ReDB 
Value 

Average 

£561.003 

January  13. 1919.. 
January  27     
February  10   
February  24   
March  10   
March  24   

1714 
16ei 

15hi 

178i 

169i 

157J 

159i 
172i 

1694 

1424 145i 

136* 

£23,563 £28.976 

£29,674 £23,213 
£33.398 
£31,253 
£29.575 
£31  402 £39.999 

£36.791 
£36.109 £29.692 

£34.035 £34.595 
£33.816 
£33.116 

£31.211 £28.793 £29.639 

£27,037 
£29.672 £27.636 
£27.592 
£25.170 
£26.032 

£19,539 

£786.541 

£167  2. 

£168  19 
£178  4 £180  18 

£187  7 
£l84  7 
£188  I £l96  17 
£232     4 

£231     4  6 
£229  19  6 
£219  16  0 

£202     1  2 £203     7  2 
£197  14  3 
£197  16  4 
£195  13  1 £l83  19  9 
£150  19  0 
£M8     6  7 

£128  U  1 

£192   0    0 

£20.S £17.C 

£l7,441 
£15.015 
£18.123 
£17  877 

£130  11  0 
£l25  10  7 
£113  19  10 
£105  14  10 £125  8  5 
£120    7    8 

Details  of  Redruth  Tin  Ticketings. 

March  10 

March  24 
Tons 

Sold 

Realized 

per  ton 

Tons 
Sold 

10 

10 

10 
10 
9 
9 

3 
10 
11 
9 
8 
3 
7 
7 

14 

5 
2 

~i 

Realized 

per  ton E.  Pool  it  Agar,  No.  1 
„      No.  la 
„      No.  lb 
„      No,  Ic 

10 

10 
10 

10 
8 
8 
8 

3J 

U 

10 

11 
9 
8 

7 
7 

£   s.  d 

122  17    6 
120  0    0 

121  0    0 
120     0    0 
130  7     6 
131  0    0 
132  0    0 

62     2     6 
107  15    0 
125  15    0 
127    7     6 
123  10    0 
122  15     0 

135     0    0 
135  10    0 

£    s.    d. 
117  15     0 
117     0    0 
117  15     0 
116  10    0 
128  15     0 
129  5     0 
128  7    6 
65     7     6 
110  12     6 124  12     6 
124  15     0 

118  12     6 
117  10     0 42  12     6 

131     0    0 129  15     0 
127  15     0 

120  10    0 
122    0    0 

110  15     0 

No.  la   
No  lb    
No.  2   

A   South  Crofty,  No.  1 

No.  la Grenville  lid..  No.  I 

„      No.  la 
„      No  2 Tincroft  Mines,  No.  1 
.,      No.  la 

5     1     123  17    6 

34        135     0    0 

1 

Wheal  Bellan   
Hingston    Donns   
Porthledden      

Total   

144*  ' 

148* 
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Production  of  Tin  in  Fe DERATED    ,MaLAV   StATES. 

Estimated  at  70%  of  Concentrate  shipped 0  Smelters 

Long 

Tons. *  Figures  not  published. 

1913 1916 
1917 1918 1919 

Tons Tons Tons 
Tons 

Tons 
January     ■.. 4.395 

4.316 
3.558 

* 
February  ... 3.780 3.372 

2.755 2.673 March      3.653 3,696 3.286 2.819 
April    3,619 3.177 

3.251 
— 

May      3,823 3.729 3.413 — 

July    .."   3.544 3.517 
— 

August    4,046 3.732 — 
September  . 3.932 3.636 — 
October   3.797 

3.68! 
— 

November  . 4.059 
3.635 

— 
December  . 4,071 3,945 

- 
46.767 43.871 39.833 37.370    1 — 

Stocks  of  Tin 

Reported  by  A.  Strauss  &  Co.    Long  Tons. 

Tons 

Straits  and  Australian  Spot    |  1,113 
Ditto.  Landing  and  in  Transit   i  — 
Other  Standard,  Spot  and  Landing  .-.f  824 
Straits.  Afloat   ■  2.61S 
.Australian.  Afloat    300 
Banca,  on  Warrants   (  — 
Ditto,  Afloat     I  — 
Billiton.  Spot   I  — 
Billiton.  Afloat      — 

Straits.  Spot  in  Holland  and  Hamburgj  — 
Ditto,  Afloat  to  Continent   ,  — 
Total  Afloat  for  United  States   j  1,S75 
Stock  in  America   ;  251 

Total   '  6.981 

Tons 

1.063 

i,949 

NTS.  ImI'ORT.S,  Sl-PPLV, 

Reported  by  A,  Straus 

^ND  Consumption  of  Tin 

&  Co.    Long  tons. 

Shipments  from 
Straits  to  U.K 
Straits  to  America 
Straits  to  Contment 
Australia  to  L'  K 
U.K.  to  America 

Imports  of  Bolivian  Tin  into  Europe 

Supply: 
Straits       
Australian    
Billiton.    
Banca         , 
Standard    

Consumption  : 
U  K,  Deliveries   
Dutch         ,   
.American    
Straits,  Banca  &  Billiton.  Continen 

tal  Ports,  etc   

Total   

Tons 

2,618 

Tons 

1.230 

1.024 
300 

492 

1.29C 
20 

2.450 

1.173 

£ s. d. 

17 

0 0 

19 

0 
1 

0 

10 

34 

0 0 
6 

50 0 0 
4 0 0 

70 0 0 120 

0 0 

17 10 

1 
0 
3 

36 0 0 

12 

0 0 

46 

0 0 

15 

0 0 
39 0 0 

47 

0 0 

10 

7 
14 0 

6 0 0 
95 0 0 
65 0 0 

48 

0 0 
55 0 0 

15 

0 0 
25 

10 

0 
30 0 0 

16 

0 0 
11 0 0 

4.939 

PRICES  OF   CHEMICALS.      April    10 

Alum  ...'.    per  ton Alumina,  Sulphate  of   
Ammonia,  Anhydrous      per  lb. 

0880  solution      per  ton 
,,  Carbonate      per  lb. 

Chloride  of,  grey    per  ton 

,,  ,,         ,,    pure   per  cwt. 
Nitrate  of     per  ton 
Phosphate  of   
Sulphate  of    

Antimony  Sulphide      per  lb. 
Arsenic,  White    per  ton 
Barium  Sulphate   
Bisulphide  of  Carbon   
Bleaching  Powder,  35%  CI   
Borax    

Copper,  Sulphate  of     
Cyanide  of  Sodium,  100%      per  lb. 
Hydrofluoric  Acid      
Iodine         ,, 
Iron,  Sulphate  of    per  ton 
Lead,  Acetate  of,  white   

Nitrate  of    

,,      Oxide  of.  Litharge     
,,      White    

Lime,  Acetate,  brown   
grey  80%   

Magnesite,  Calcined    
Magnesium  Chloride   

Sulphate   , 

Methylated  Spirit  64°  Industrial     per  gal 
Phosphoric  Acid        per  lb. 
Phosphorus,  yellow      
Potassium  Bichromate     

,,         Carbonate       per  ton 
,,         Chlorate       per  lb. 

Chloride  80%         per  ton 
Hydrate, (Caustic)  90% 

,,         Nitrate   
,,         Permanganate       per  lb. 
,,  Prussiate,  Yellow   

Sulphate,  90%      per  ton 
Sodium  Metal      per  lb. 

,,        Acetate   per  ton 
Arsenate  45  %   

,,        Bicarbonate     
,,        Bichromate         per  lb. 
,,        Carbonate  (Soda  Ash)...    per  ton 

(Crystals)   
,,        Chlorate      per  lb. 

Hydrate,  76%        per  ton 
,,        Hyposulohite   

Nitrate,  95%,   
,,        Phosphate   
,,        Prussiate      per  lb. 

Silicate         per  ton 
,,        Sulphate  (Salt-cake)   

(Glauber's  Salts)    ,, 
Sulphide   

Sulphur,  Roll   Flowers   

Sulphuric  Acid,  Non-Arsenical... 

Hff^T. 

90% 

   96%       ., 
Superphosphate  of  Lime,  18%   
Tartaric  Acid       perlb. 
Zinc  Chloride       per  ton 
Zinc  Sulphate   

57 10 0 
260 0 0 
60 0 0 

8 0 
2 0 

60 0 
1 

0 
3 

75 0 0 

40 

0 0 
9 

10 

I 
0 

10 

0 0 
4 5 0 

10 

24 

10 

0 
17 0 0 
20 0 0 
28 0 0 

9 
12 0 0 
3 0 0 
3 

10 

0 

26 

0 0 
22 0 0 
28 

10 

0 

5 0 0 
7 5 3 
9 7 6 
5 0 0 

3 5 
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SHARE  QUOTATIONS 
Shares  are  £l  par  value  except  where  otherwise  noted. 

GOLD.    SILVER. 
DIAMONDS: 

April  5. 
1918 

£    s.  d. 

Bantjes   
Brakpan   
Cenlral  Mining  (£8)      
Cinderella   
City  &  Suburban  (£4)   
City  Deep   
Consolidated  Gold  Fields   
Consolidated  Lanfllaafite   
Consolidated  Main  Reef   
Consolidated  Mines  Selection  (10s). 
Crown  Mines  (10s  )   

DagMafontein   
D.  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   

Geldenhuis  Deep   

Gov't  Gold  Mining  Areas   
Heriot   
Jupiter    
Kleinfonlein   
Knight  Central   I 

Knight's  Deep   
Langlaagte  Estate   
Meyer  &  Charlton   
Modderfontein  l£*)   
Modderfonlein  B   
Modder  Deep   
Nourse   
Rand  Mines  (5s.)   
Rand  Selection  Corporation   
Randfontein  Central   
Robinson  (£5)   
Robinson  Deep  A  (Is.)   
Rose  Deep   
Simmer  &  Jack   
Simmer  Deep   
Springs   
Sub- Nigel   
Van  Ryn    
Van  Ryn  Deep   

Village  Deep    ' 
Village  Main  Reef   

Witwatersrand  n<nighl's)   ' 
Witwatersrand  Deep    
Wolhuter   

Other  Transvaal  Gold  Mines: 

Glynn's  Lydenburg   
Sheba{5s.l    
Transvaal  Gold  Mining  Estates.... 

Di, I  Sou 

RICA  - !  Beers  Deferred  t£2  10s.). 
Jagersfontein   
Premier  Deferred  (2s.  6d.)  .... 

Rhodesia  ; 
Cam  &  Motor   
Chartered  British  South  Africa  , 
Eldorado   
Falcon   
Gaika   

Globe  &  Phceni: 
Lonely  Reef   
Rezende   

(55.). 

A/tsT  Africa- 
Abbontiakoon  (10s.)  ■ 
Abosso    

Ashanti  (4c  )      
Prestea  Block  A   

Taquah   

West  Australia  ; 
Associated  Gold  Mines    
Associated  Northern  Blocks   
Bullfinch    

Golden  Horse-Shoe  (£"5)   Great  Boulder  Proprielarv(2s.).. 
Great  Fingall  (10s)   
lvanhoe(£5)      
Kalgiirii   
Sonsof  Gwalia    

April  4 1919 

£   s.  d 

1  11 
1  18 
4  17 
2  0 

Gold.  Silver,  cont. 

Mount  BopiJy.  New  South  Wales 
Talisman,  New  Zealand   
Waihi.  New  Zealand      
WaihiGrand  Ju 

April  5, 

!9r8 £    s.  d. 

Alaska  Treadwell  i£5).  Alaska   
Buena  Tierra.  Mexico   
Camp  Bird,  Colorado   
Casey  Cobalt,  Ontario   
El  Oro,  Mexico   
Esperanza.  Mexico    
Frontino  Si  Bolivia,  Colombia   
Le  Roi  No.  2  (£5). British  Columbia 
Mexico  Mines  of  El  Oro,  Mexico.. 
Oroville  Dredging.  California    
Plymouth  Consolidated,  California 
St.  John  del  Rey,  Brazil    
Santa  Gertrudis,  Mexico   

Tomboy,  Colorado   

Russia: 
Lena  Goldfields   
Orsk  Priority   

Balaghat   
Champion  Reef  !2s.  6d.l  . 

Mysore  (10s.)    
North  Anantapur    
Nundydroog  (10s.)   
Ooregum  (10s.)     

COPPER : 
Arizona  Copper  (5s.),  Arizona   
Cape  Copper  (£2).  Cape  Province.. 
Chillagoe  (10s.),  Queensland   
Cordoba  (5s.),  Strain   

Great  Cobar  (£5).  N.S.W    
Hampden  Cloncurry,  Queensland 

Kyshtim,  Russia      
Messina  (5s.},  Transvaal   
Mount  Elliott  (£51,  Queensland  ... 
Mount  Lyell,  Tasmania    
Mount  Morgan.  Queensland   
Natnaqua  (£2),  Cape  Province   

ito  (£5),  Spain    

t,  Ru Spassky 
Tanalyk,  Russia   
Tanganyika.  Congo  and  Rhodes: 
Tharsis(£2),  Spain    

LEAD-ZINC: 
iKOKBN  Hill: 

Amalgamated  Zinc    
British  Broken  Hill    , 
Broken  Hill  Proprietary  (8s.)  ... 
Broken  Hill  Block  10  (£10)   
Broken  Hill  North   
Broken  Hill  South   

Sulphide  Corporation  (15s.)    
Zinc  Corporation  (10s.  I   

Burma  Corporation   
Irtysh  Corporation     
Russian  Mining   
Russo- Asiatic   

TIN: 

Araiuayo  Francke,  Bolivia   
Bisichi.  Nigeria   
Briseis.  Tasmania   
Dolcoath.  Cornwall   
Eau  Pof.l,  Cornwall   
Ex  I.  I!,!:  Nigeria  12s.).  Nigeria  . 

i)Co 

all  . 

Gopeiif- 

Ipoh  Dredging.  MaLny       
Malayan  Tin  Dredmng.  Malay.. 
Mongu  (10s. 1.  Ni»;eria    

Bauchi  Prcf.  (10s.).  Nigeria  , 
Ord.  (10s.). 

g  Consolidated  (5s.),  Malay. Pah 

Rayfield,  Nigeria 
Renong  Dredging,  Siam 

Ropp  t4s.).  Nigeria   

South  Crofty  (5s,).  Cornwall. 
Tekka.  Malay    

Tekka  Taiping.  Malay      
Tronoh,  Malay    

1  10 
1  18 
4  10 

5  15 

1  10 

2  18 
2  17 

i  15 

3  17 

I   IS 

Share  capital  expanded. 



THE   MINING   DIGEST 
A    RECORD    OF     PROGRESS     IN     MINING.   METALLURGY.    AND    GEOLOGY 

In  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers  ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  companies. 

METALLURGY  OF  TUNGSTEN. 

In  the  Journal  of  Industrial  and  Engineering 
Chemistry  for  March,  C.  W.  Davis,  of  Golden, 
Colorado,  gives  some  useful  information  relating  to 
the  reduction  of  tungstic  oxide  to  powdered  metallic 
tungsten,  founded  on  his  own  investigations. 

Tungstic  acid,  as  it  comes  from  the  filter-press  after 
its  precipitation  with  acid,  contains  considerable  water. 
When  air-dried,  there  is  still  over  7%  total  water  in 
the  material.  This  must  be  removed  before  reduction, 
for  the  steam  that  would  be  liberated  during  the  heat- 

ing would  cause  the  material  to  fly  in  all  directions, 
thus  tending  to  separate  the  tungstic  o.xide  from  the 
reducing  material,  when  carbon  in  some  form  is  used, 
due  to  the  great  difference  in  their  specific  gravities. 

Even  when  dried  in  a  current  ofairat  IOO'C.,3'7%  total 
water  remains.  To  get  a  sufficiently  dry  product,  the 
material  must  be  dried  in  a  current  of  air  at  about 

500'^C.  This  may  be  done  in  either  reverberatory  or 
revolving  furnaces.  For  all  reduction  experiments, 

the  tungstic  oxide  was  thoroughly  dried  at  SOO'C,  the colour  changing  from  a  pure  yellow  to  a  greenish 
yellow. 
For  a  satisfactory  reduction,  the  dried  tungstic 

oxide  must  be  in  a  state  of  fine  division,  and  if  reduced 

with  some  form  of  carbon,  should  be  completely  mix- 
ed with  it.  The  most  satisfactory  treatment  consists 

of  grinding  together  the  tungstic  oxide  and  the  carbon 
in  a  tube-mill.  Steel  or  wooden  balls  should  be  used, 
for  porcelain  or  flint  introduces  more  impurities.  The 
purpose  to  which  the  finished  product  is  to  be  put, 
however,  determines  the  permissible  impurities. 
When  the  tungsten  powder  is  to  be  added  to  molten 
steel  for  the  manufacture  of  tungsten  steel,  traces  of 
iron  or  manganese  are  not  injurious,  and  silica  goes 
into  the  slag. 

It  is  well  to  use  some  form  of  binding  material  when 
preparing  this  mix  for  reduction.  Since  the  specific 
gravities  of  tungstic  oxide  and  carbon  are  so  different, 
their  segregation  during  the  processes  of  reduction  is 
quite  apt  to  occur.  Colophonium,  being  itself  a  good 
reducing  agent,  easily  obtained  in  a  pure  condition, 
and  easily  pulverized,  is  to  be  recommended.  The 
quantity  of  this  material  used  by  different  operators 
varies  from  10  to  30%  of  the  carbon  requirement  of 
the  reduction. 

The  tungsten  oxide  used  in  the  experiments  was  an 
impalpable,  canary-yellow  powder.  As  received,  the 
tungstic  acid  gave  off  8  3'V,  of  water  at  a  temperature 
of  500°C.  Analysis  of  the  tungstic  oxide,  dried  at 
500°C.,  showed  a  tungstic  oxide  content  of  994%,  in- 

soluble in  potassium  hydroxide,  0'55%.  largely  silica. 
Thereduction  processes  used  are  con\eniently  divided 

into  two  sections,  that  of  using  some  form  of  solid 
carbon  being  the  more  common,  while  the  reduction 
performed  by  some  reducing  gas  gives  a  purer  prod- 

uct. In  both  cases,  the  reduced  material  must  be 
cooled  in  a  reducing  atmosphere  as  the  powdered 
tungsten  readily  oxidizes  when  heated  The  oxida- 

tion, once  started,  is  pyrophoric  in  action,  and  is  in- 
candescent after  the  removal  of  the  source  of  heat. 

The  temperature  necessary  for  the  reduction  of 
tungstic  oxide  to  the  metal,  using  some  form  of  car- 

bon, is  given  variously,  ranging  all  the  way  from  red 
heat  up  to  the  temperature  obtained  with  the  electric 
furnace.  The  author's  tests  indicated  that  at  a  tem- 

perature of  650"  to  850  C.  the  reduction  produces  a 
blue  or  purple  oxide  :  at  a  temperature  of  900°  to 
lOSO'C.  the  reduction  produces  a  chocolate-brown 
material,  a  mixture  of  oxides  :  at  a  temperature  above 
1050  C.  a  grey  product  is  obtained  which  is  undoubt- 

edly metallic  tungsten  Other  tests  indicated  that 
the  carbon  content  necessary  for  adequate  reduction 
depended  both  on  the  temperature  of  reduction  and 
the  resulting  time  required,  the  ratio  being  about  10 
parts  tungstic  oxide  to  14  parts  carbon. 

Other  results  are  given  as  follows:  Excess  carbon 
can  be  partly  removed  by  washing.  Fire-clay  cruci- 

bles or  iron  tubes  give  satisfactory  reduction  with  a 
product  of  over  98%  tungsten  ;  under  the  conditions 
of  the  test  some  oxides  resulted  at  portions  nearest  the 
crucible  cover  and  tube  ends.  Fire-clay  is  not  attack- 

ed by  the  charge  at  the  temperature  used  ;  the  iron 
tubes  suffer  considerable  oxidation  on  the  outside. 

In  the  tests  there  was  always  some  material  which 
was  not  completely  reduced.  Although  this  material 
could  be  used  again  in  the  next  charge,  it  was  thought 
advisable  to  try  a  continuous  process  where  there 
would  be  no  material  left  in  an  oxidized  condition, 
and  where  the  reduced  material  would  be  cooled  with- 

out cooling  the  container,  which  would  remain  at  the 
temperature  required  for  reduction.  The  apparatus 
consisted  of  a  1  in.  pipe,  3  ft.  long,  set  at  a  slant  in  a 
furnace  so  that  a  portion  9  in.  long  was  kept  at  a  tem- 

perature of  about  1,080-C.  The  mixture  of  tungstic 
oxide  and  carbon  was  of  the  ratio  10  to  1'5.  This 
mixture  was  fed  in  at  the  lop  end  of  the  tube,  and  from 
time  to  time  was  poked  through,  so  that  the  material 
was  in  the  hot  portion  about  30  in.  The  reduced  ma- 

terial would  then  be  forced  into  the  cooled  part  of  the 

tube,  cooled  by  water.  From  time  to  time  the  re- 
duced material  was  removed  from  the  cold  end  of 

the  tube.  The  product  was  quite  dark  or  black. 
The  first  portion,  however,  was  grey  and  lumpy. 

This  dark  portion  analysed  :  tungsten  93'2%,  carbon 
4'4%.  The  dark  colour  is  thus  seen  to  be  due  to  ex- 

cess carbon.  The  reducing  action  of  the  gases  which 
come  from  the  heated  mass  and  pass  through  the 
tungstic  oxide  mixture  plays  an  important  part,  as 
evidenced  by  the  first  reduction  product  being  grey. 
That  is,  the  first  part  of  the  charge,  having  no  reduc- 

ing gases  passing  through  it,  was  properly  regulated 
with  respect  to  the  tungstic  oxide  and  carbon  ratio. 
On  the  other  hand,  the  later  charges,  being  partly 
reduced  with  gas,  had  an  excess  of  carbon.  Although 
tlie  carbon  in  this  run  was  excessive,  it  could  be  easily 
regulated  by  reducing  the  carbon  in  the  mix.  The  ma- 
terialwaswashedwith  water  and  showed  98' 5%  tungsten. 
The  washing  as  performed  consisted  of  a  crude  pan- 

ning, so  that  better  results  could  be  expected  by  a  jig 
or  table  treatment.     The  possible  advantages  of  using 
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n  continuous  process  such  as  the  one  suggested  would 
be :  Less  heat  loss,  due  to  keeping  the  apparatus  at  a 
constant  temperature  :  no  unreduced  oxides  of  tung- 

sten ;  small  chance  of  air  coming  in  contact  with  the 
hot  charge,  and  less  wear  and  tear  on  the  apparatus, 
since  the  greatest  deterioration  occurs  on  heating  and 
cooling. 

As  regards  reduction  by  gas,  various  authorities 
have  stated  that  tungstic  oxide  is  reduced  to  metal  by 
pure  dry  hydrogen  at  temperatures  from  600  to  1,000  C. 
From  these  statements  the  author  was  led  to  believe 
that  the  reduction  temperature  with  gas  at  ordinary 
pressures  might  be  lower  than  that  required  when 
carbon    was  used       This   would  cause   less  difficulty 

in  maintaining  the  temperature  and  would  save  con- 
siderably on  the  wear  and  tear  of  the  apparatus.  Ex- 
periments were  conducted  to  determine  the  tempera- 

ture required  for  reduction  with  hydrogen,  and  it  was 
found  that  reduction  with  hydrogen  at  ordinary  pres- 

sures is  not  noticeably  different  from  that  with  carbon. 
It  may  be  that  long  heating  with  large  excess  of  hydro- 

gen would  reduce  the  oxide  at  lower  temperatures. 
This  treatment,  however,  is  hardly  applicable  if  the 
reduction  process  is  to  be  used  commercially.  How- 

ever, at  temperatures  over  1,050°C.  the  reduction 
proceeds  quickly  and  the  product  is  a  very  pure  tung- 

sten powder.  Producer  gas  might  well  be  used  in 
place  of  hydrogen  for  the  reduction. 

"SQUARE"  SHAFTS   ON   THE  RAND. 
.\t  the  January  meeting  of  the  South  African  Institu- 

tion of  Engineers,  the  subject  of  discussion  was  the 
best  form  for  deep  vertical  shafts  on  the  Rand  Mr 
C.  E.  Knecht,  of  the  Consolidated  Mines  Selection. 
gave  his  reasons  for  adopting  the  long  rectangular 
shaft  at  West  Springs  and  Daggafontein  ;  Mr.  H 
Stuart  Martin,  of  the  Central  Mining  group,  argued 
in  favour  of  circular  shafts,  and  Mr.  \V.  L.  White, 

of  the  Barnato  group,  described  the  "square"  shaft 
adopted  at  Randfontein  Central  and  New  State  .Areas. 

The  word  "square"  is  used  in  default  of  anything 
better,  and  indicates  a  rectangular  shaft  not  so  narrow 
and  long  as  the  usual  7-compartment  shaft.  We  give 

extracts  here  from  Mr,  White's  paper,  and  intend  to 
quote  the  other  two  papers  in  a  subsequent  issue. 

The  vertical  shafts  recently  started  at  Randfontein 
and  at  the  New  State  Areas,  there  being  two  at  eacli 
mine,  are  of  a  shape  which  is  quite  a  novelty  for 
South  Africa.  The  size  of  the  excavation  at  Rand- 

fontein is  28ft.  9in  by  I3ft.  lin.,  and  at  the  New 
State  Areas  28ft.  9in.  by  13  ft.  9in.  .  in  both  cases 
allowing  6  in.  for  blocking.  The  compartments  are 

6ft.  within  by  10ft.  "in.  at  Randfontein.  and  lift. 
Bin.  at  the  New  State  .\reas.  The  bratticed  compart- 

ment is  6ft.  by  4  ft.  at  Randfontein,  and  6ft.  by  5  ft. 
at  the  New  State  Areas.  The  bratticing  consists  of 
tongued  and  grooved  tiooring  boards,  put  together  in 
panels  on  the  surface  and  nailed  to  a  strip  3  in.  by  1  in. 

The  panels  are  nailed  to  the  shaft  timbers,  and  corner 
pieces  are  provided.  The  ventilation  compartment 
commnnicates  with  a  duct  leading  under  the  bank  to 
a  fan  of  from  30,000  to  ■40,000  cubic  feet  per  minute 
capacity,  this  fan  being  situated  at  some  convenient 
spot.  In  compartments  1  and  2  there  are  two  pairs  of 
runners  ;  in  compartments  3  and  4  there  are  four  pairs 
of  runners.  These  runners  are  all  of  8  in.  by  4  in.  sec- 

tion, and  are  fastened  to  the  dividers  by  two  bolts 
through  cast-iron  chairs,  the  chairs  being  fastened  to 
the  dividers  by  two  |  in  bolts.  The  wall  plates,  end 
plates,  and  dividers  are  all  of  9  in  section.  The  cross- 
piece  carrying  one  side  of  the  bratticed  compartment 
IS  of  4  in  by  6  in.  section.  Corner  studdles  are  8  in 
square  :  middle  studdles  IC  in.  by  4  in.,  with  3  in.  lap 
over  the  dividers.  Bearer  sets  are  put  in  every  140  ft.  . 
five  pieces  of  8  in.  by  8  in.  under  a  and  b,  and  three 
pieces  under  i/and  e,  the  number  at  a  and  b  being  in- 

creased to  take  the  weight  of  air  and  water  columns. 
The  dividers  are  dapped  in  Ijin.  at  each  end.  The 
area  of  the  clear  space,  including  the  air  duct,  is  248 
sq.  ft.  at  Randfontein,  and  264  sq.  ft.  at  the  New  State 
Areas  ;  so  that  at  1,000  ft.  per  minute  these  shafts  will 
downcast  248,000  and  264,000  cu.  ft.  of  air  per  minute 
respectively. 

With  the  older  style  of  five-compartment  and  seven- 
compartment  shafts,  during  sinking  there  is  great  in- 

convenience and  difficulty  in  shovelling.     In  the  New 

CKOSs-SErriON  of  Shafts  at  New  Statk  Areas. 
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State  Areas  shaft  the  tipping  horn  is  put  behind  the 
skip  guides,  and  the  front  side  is  open  for  shovelhng. 
With  the  old  type  of  skip  practically  all  the  rock  had 
to  be  shovelled  over  the  two  sides,  which  were  made 
still  more  inconvenient  by  reason  of  the  position  of  the 
horn  and  the  smallness  of  the  spaces  that  were  open 
for  shovelling.  The  skip  stood  4  ft.  high  when  resting 
on  the  broken  rock,  and  carried  two  tons.  In  the  new 
shape  the  skip  is  open  for  shovelling  practically  on 
three  sides,  stands  4  ft.  1  in.  high,  and  carries  3  tons. 
This  e.xplains  why  the  width  of  the  compartments  was 
increased  to  6  ft.  within  as  against  5  ft.  within  in  the 
older  shape. 

Each  of  the  eight  engines  on  these  shafts  is  direct- 
acting,  and  capable  of  speeds  from  1,900  ft.  to  2,350  ft 
per  minute.  The  principal  engine  on  each  shaft 
serves  Nos.  2  and  3  compartments,  and  hoists  practi- 

cally all  the  rock.  The  second  engine  serves  Nos.  1 

and  4  compar-ments,  and  is  the  timbermen's  hoist.  It 
may  hoist  rock  to  some  extent,  but — unless  the  blasts 
are  very  heavy  indeed — it  is  found  most  convenient  to 
hoist  all  the  rock  with  the  two  skips  in  the  middle  of 
the  shaft. 

The  two  pairs  of  runners  shown  as  R^  and  Rj  are 
intended  for  balers  if  very  heavy  water  is  met  with 
during  sinking,  and  it  becomes  necessary  to  erect  a 
third  engine. 

The  bratticed  compartment  is  a  result  of  the  diffi- 
culties experienced  in  increasing  the  amount  of  fresh 

air  entering  the  workings  of  the  Government  Gold 
Mining  Areas  previous  to  any  connection  being  made 
between  the  shafts.  In  these  shafts  the  end  compart- 

ment was  bratticed  off  by  boards  placed  horizontally 
and  scribed  to  the  rock  faces.  Without  fans  these 
compartments  were  upcasting  about  4,000  cu.  ft.  per 
minute  ;  with  fans  it  was  found  that,  although  the  fan 
was  drawing  perhaps  20,000  cu.  ft  ,  the  actual  amount 
of  fresh  air  was  only  increased  to  about  6,000  cu.  ft. 
The  cement  gun  would  probably  overcome  this  diffi- 

culty at  some  expense,  but  at  that  time  it  was  found 
impossible  to  make  the  joints  between  the  deals  and 
rock  faces  sufficiently  tight  to  get  more  than  6,000  cu. 
ft.  of  fresh  air  into  the  workings.  This  point  was  a 
very  important  one,  and  by  using  tongued  and  grooved 
flooring  boards,  and  fastening  to  the  timbers  as  de- 

scribed, it  is  hoped  to  provide  these  mines  during  de- 
velopment, and  before  connection  has  been  made, 

with  ample  quantities  of  fresh  air,  with  corresponding 
effect  on  the  health  of  the  workers  and  efficiency  of  the 
work.  The  point  is  specially  important  where,  as  in 
the  case  of  the  Far  East  Rand,  long  distances  have  to 
be  driven,  and  double  shift  work  is  necessary  in  order 
to  bring  a  mine  rapidly  to  the  producing  stage. 

The  last  point  to  draw  attention  to  is  the  provision 
of  long  cage  compartments  with  four  runners  in  each. 
The  amount  of  time  consumed  in  man-handling  work 
and  steel  is  very  great  on  these  fields,  and  although 
arrangements  can  be  made  to  sling  special  trollies  un- 

der the  skips  in  narrow  shafts,  the  simplest  and  most 
expeditious  way  is  to  run  trucks  of  timber,  steel,  and 
other  stores  straight  into  the  cage,  which  is  of  suffici- 

ent length  to  take  all  junipers  and  practically  all  tim- 
ber when  piled  horizontally  in  trucks.  Efficient  and 

expeditious  use  of  hoisting  engines  means  a  correspond- 
ing reduction  in  size  of  engines  and  saving  of  capital. 

Thus,  the  hoisting  equipment  on  the  New  State  Areas 
consists  of  two  engines  pulling  a  four-ton  net  load,  and 
two  engines  pulling  a  three  ton  net  load.  The  two 
shafts  at  this  mine  will  be  connected  by  a  haulage 
underground,  and  these  engines  will  serve  the  property 
up  to  a  capacity  of  150,000  tons  per  month.  Both 
engines  would  handle  natives  and  white  men  at  the 

beginning  and  end  of  the  shift ;  and  allowing  four 
hours  for  this  work,  and  inspection  in  the  case  of  each 
hoist,  six  hours  for  drills  and  timber  in  the  case  of  the 
second  hoist,  the  main  hoist  would  be  hoisting  rock 
for  twenty  hours,  and  the  second  hoist  for  fourteen 
hours.  This  would  give  a  total  capacity  of  78,000  tons 
per  month  for  each  shaft  from  a  depth  of  3,800  feet. 

As  regards  strength  of  the  timbers,  with  the  increase 
of  the  dividers  from  7 in.  by  9 in.  to  9 in.  by  9 in.,  this 
shape  of  shaft  timbering  is  as  strong,  speaking  gener- 

ally, as  the  seven-compartment.  This  is  not  the  case 
as  regards  the  end  plates  when  considered  as  beams, 
but  these  members  could  easily  be  strengthened  to  any 
desired  extent  in  specially  bad  ground. 

The  strongest  natural  shape  for  a  shaft  is  undoubtedly 
the  circular,  and  next  to  this  the  elliptical ;  and,  in  a 
general  way,  it  is  clear  that  a  rectangular  excavation 
of  29ft.  by  14ft.  must  be  a  stronger  excavation  than 
one  of  a  dimension  of  45  ft.  by  11  ft. 

Mr.  White  then  explained  the  reasons  why  in  the 
circumstances  with  which  he  was  faced  he  decided 

against  both  the  circular  type  and  the  seven-compart- 
ment type  of  shafts.  He  began  by  giving  eight  points 

of  comparison  with  the  circular  shaft. 
(7)  The  determining  reason  was  the  much  greater 

certainty  of  getting  these  shafts  down  in  reasonable 
time,  having  regard  to  the  fact  that  considerable  quan- 

tities of  water  would  probably  be  encountered.  The 
three  winders  provided  for  each  shaft  may  be  consid- 

ered as  so  many  pumps  of  such  flexibility  that  they  will 
draw  water  from  500  ft.  or  5,000ft.,  as  the  case  may 
be.  It  is  estimated  that  if  the  third  engine  be  erected 
five  balers  could  be  used,  capable  of  handling  2,250,000 
gallons  per  24  hours,  from  a  depth  of  1,500ft.,  and 
still  leaving  one  skip  to  sink  with.  In  around  shaft 
without  pumps  about  12  buckets  of  water  per  hour, 
making  108,000  gallons  per  day,  is  about  the  limit  of 
the  engine  from,  say,  1,500  ft.  ;  and  it  will  be  less  as 
one  gets  deeper.  In  the  case  of  round  shafts,  pump 
chambers  have  to  be  cut  every  500  ft.  and  sinking 
pumps  used  in  the  bottom.  In  a  5,000  ft.  shaft,  ten 
pump  chambers  would  be  necessary,  and,  even  if  only 
small  quantities  of  water  were  cut  throughout  the  sink- 

ing, ten  pump  installations  made.  In  the  Randfontein 
shafts  any  quantity  of  water  up  to  500,000  gallons  per 
day  would  not  too  seriously  impede  the  sinking.  None 
of  the  round  shafts  completed  on  the  Rand  have  had 
any  water  to  speak  of,  and  it  would  be  interesting  to 
see  the  sinking  costs  of  a  round  shaft  that  had,  say, 

200,000  gallons  per  day  throughout  ;  in  Mr.  White's 
opinion  they  would  not  compare  with  the  wide  rec- 

tangular shaft  for  costs,  to  say  nothing  of  the  delays 
incidental  to  equipping  pump  chambers  at  every  500  ft. 
It  was  recently  reported  that  three  of  the  round  shafts 
being  sunk  on  the  Far  East  Rand  were  stopped  on  ac- 

count of  water. 
{2}  Each  one  of  the  four  shafts  at  Randfontein  and 

New  State  Areas  will  be  downcast  and  not  upcast. 
(3)  Galloway  stages  at  depths  in  circular  shafts  are 

somewhat  unstable  by  reason  of  the  spring  in  the  ropes 
holding  them  ;  the  difficulty  would  be  exaggerated  at 
4,000  and  5,000  ft. 

(/)  The  ventilation  pipe  of  22 in.  diameter  is  not  so 
satisfactory  during  sinking  as  the  5  ft.  by  6ft.  bratticed 
compartment.  When  it  comes  to  development,  the 
ad  vantage  of  the  wide  rectangular  shape  is  more  marked. 

(.))  For  fast  hoisting  from  great  depths,  the  skip 

rigidly  held  by  runners  appears  to  be  safer  and  prefer- 
able to  hoisting  with  a  central  bucket  ;  certainly  it 

should  give  faster  sinking,  thus  resulting  in  cheaper 
sinking,  whatever  may  be  the  comparative  costs  at 
more  shallow  depths 
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(6)  In  round  shafts  little  sinking  is  possible  until  all 
the  main  sinking  plant  is  erected.  At  Randfontein  the 
North  Shaft  was  sunk  473  ft.,  and  the  South  Shaft 

1,000  ft.,  with  temporary  gears,  and  while  the  perman- 
ent sinking  plant  was  being  erected.  This  was  a  very 

important  point  at  Randfontein,  where  the  new  shafts 
are  most  urgently  required. 

(7)  In  shovelling  rock  it  must  be  conceded  that  the 
round  shaft  has  the  pull,  and  in  the  shafts  under  dis- 

cussion an  attempt  has  been  made  to  incorporate  to 
some  e.\tent  this  point  by  a  bigger  skip,  standing  lower 
in  the  shaft,  and  with  three  sides  effectively  open  for 
shovelling  over.  In  hoisting  facilities  the  rectangular 
IS  ahead,  when  depths  of  over  3.000ft  are  reached. 
Taking  hoisting  and  shovelling  together,  it  seems  clear 
that  the  wide  rectangular  shaft  is  somewhat  better 
suited  for  great  depths  than  the  circular  type. 

(A'l  In  breaking,  the  number  of  holes  required  in  the 
circular  form  is  greater  than  in  the  rectangular,  due 
to  the  fact  that  in  a  20  ft.  round  shaft  about  30  holes 

are  required  round  the  circumference,  taking  the  dis- 
tance apart  of  these  holes  at  1ft.  9in.,  and,  say,  a 

further  twenty  to  thirty  holes  for  the  cenire  of  the 
shaft.  In  the  rectangular  on  Randfontein  from  40  to 
45  holes  altogether  per  shift  are  usually  enough  to 
bring  a  2  ft    6  in.  round. 

As  compared  with  the  seven-compartment  shaft,  Mr. 
White  made  two  points  ;  (/)  The  four  seven  compart- 

ment shafts  on  the  Government  Gold  Mining  Areas 

were  sunk  for  an  average  total  cost  of  ;^32.  lis.  6d. 
per  foot.  Timber  cost  3s.  6d.  per  cubic  foot.  At 
Randfontein  the  shafts  up  to  the  end  of  November 
averaged  /30  6s.  6d.  per  foot,  timber  costing  7s.  9d. 
to  8s.  per  cubic  foot.  With  timber  at  3s.  6d.  per  cube, 
the  average  cost  would  have  been  /25  Is.  6d.  per  foot. 
There  are  other  charges  incidental  to  the  war,  which 
may  be  overlooked.  There  is  also  the  fact  that  the 

flat  dip,  about  12",  on  the  Government  Gold  Mining .Vreas  is  a  considerable  help  in  sinking.  Taking  all 
factors  into  consideration,  Mr.  While  is  inclined  to 

think  that  under  similar  conditions  the  wide  rectangu- 
lar shaft  will  come  out  from  £5  to  ;f  10  per  foot  cheaper 

than  the  seven-compartment  of  equal  area.  The  New 
State  Areas  shafts  may  be  fairly  compared  with  the 
Government  Gold  Mining  Areas  shafts,  and  it  will  be 
interesting  to  see  how  the  comparison  works  out  when 
figures  are  available. 

(2)  In  the  long  cage  compartment,  the  bratticed 
ventilation  compartment,  the  freer  passage  for  air 
generally  after  connection,  and  greater  adaptability  to 
the  elliptical  form  incase  of  need,  there  are  further 
advantages. 
Mr  White  said  he  was  not  an  advocate  of  one  type 

of  shaft  for  all  conditions.  The  very  essence  of  min- 
ing is  adaptation  to  conditions  as  they  exist.  In  the  pres- 
ent notes  he  had  merely  tried  to  give  the  reasons  why 

the  wide  rectangular  form  of  shaft  was  adopted  in  the 
conditions  that  existed. 

MAGNESITE,   ITS  OCCURRENCE  AND   USES 
{Continued  from  the 

We  continue  our  reprint  of  Mr.   Crook's  paper  on 
Magnesiie,  read  at  the  Swansea  meeting  of  the  Cera- 

mic Society. 
Compact  Magnesite.— This  type  of  magnesite 

usually  occurs  in  the  form  of  veins  traversi  g  perido- 
tite  rocks,  or  the  serpentines  which  have  been  formed 
from  these  rocks  bv  hydration.  The  crystallization  is 
very  imperfect.  The  constituent  granules  or  particles 
are  microscopically-small,  and  the  material  appears  to 
consist  in  part  of  a  non  crystalline  paste.  This  texture 
IS  of  the  kind  named  cryptocrystalline  by  petrologists. 
The  physical  condition  o(  compact  magnesite  is  largely 
bound  up  with  the  condition  of  the  silica,  which  ap- 

pears to  be  always  present,  though  in  varying  amounts, 
and  which  may  be  in  the  form  of  crystalline  or  non- 

crystalline magnesium  silicate,  or  in  the  form  of  free 
silica,  usually  (juartz.  Geological  age  is  probably  an 
important  factor  in  connection  with  the  mineral  con- 

dition of  the  silica,  and  therefore  with  the  physical 
properties  of  this  type  of  magnesite.  Some  compact 
magnesites,  such  as  those  of  Elba  in  Italy,  Bissel  in 
California,  and  other  places,  readily  form  a  paste  with 
water,  and  this  is  probably  due  to  the  presence  of  col- 

loidal matter  in  the  form  of  magnesium  silicate,  or 
silica,  or  ptjrhaps  even  hydro  magnesite,  which  takes 
up  water  and  causes  the  material  to  fall  to  pieces  when 
wetted.  In  this  respect  such  magnesite  invites  com- 

parison with  common  clay.  Whengeologically  young, 
and  unaffected  by  the  compactmg  process  which  be- 

comes accentuated  with  geological  age,  common  clay 
is  plastic  and  makes  a  paste  with  water  ;  but  when 
geologically  old  or  metamorphosed  it  passes  over  into 
the  non-plastic  forms  of  shale,  mudstone,  or  slate. 
Only  the  geologically  young  cryptocrystalline  magne- 

sites are  likely  to  contain  colloidal  silica  or  magnesium 
silicate  or  possibly  hvdromagnesite,  and  when  this  is 
considerable  in  amount  and  not  too  dessicated,  the 

magnesite  will  yield  a  paste  with  water.  This  colloi- 
dal matter  is  unstable  and  tends  to  break  up  into  mag- 
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nesite  and  crystalline  silica  as  age  advances,  or  perhaps 
to  reproduce  olivine  and  serpentine  as  the  result  of 
further  metamorphism.  It  may  be  suggested  that  the 
presence  of  colloidal  silicious  matter  at  the  time  of  de- 

position of  the  compact  magnesite  is  probably  the  ex- 
planation of  the  texture  of  this  kind  of  magnesite. 

Such  colloidal  matter  has  an  inhibiting  effect  on  crystal- lization. 

The  chief  deposits  of  compact  magnesite  are  those 
of  Greece,  California,  India,  Australia,  South  Africa, 

and  Italy.  We  omit  Mr.  Crook's  description  of  the 
Californian  deposits,  as  accounts  have  been  recently 
published  elsewhere. 

Greece. — The  best-known  and  hitherto  the  most 

productive  of  the  world's  deposits  of  compact  magne- site are  those  of  the  island  of  Eubcea  in  Greece.  These 
deposits  were  described  in  detail  a  few  years  ago  by 

J.  Hogg  (Trans  Inst.  Min.  Eng.,  1913-14).  The 
.\nglo  Greek  Magnesite  Company  issued  a  report  dated 
June,  191S,  dealing  with  the  Grecian  industry. 

Most  of  the  deposits  so  far  exploited  in  Euboea  lie  in 
the  northern  part  of  the  island,  where  there  is  a  belt 
of  serpentine  6  to  9  miles  in  width  and  15  miles  in 
length.  This  serpentine  belt  is  bounded  on  the  east 
and  west  by  the  sea,  and  on  the  north  and  south  by 
Creiarfous  limestone.  The  magnesite  occurs  as  white 
compai  masses  in  the  form  of  veins,  lenticles,  or  ir- 

regular ii.asses  in  tlie  serpentine.  The  dimensions  of 
the  magne'>ite  bodies  are  very  variable.  The  width  of 
the  bodies  varies  from  6J  ft.  up  to.  130  ft.,  and  the 
greatesi  length  -.o  far  observed  in  a  vein  is  500  ft.  The 
greatest  depth  at  which  the  deposits  are  worked  is 
about  060  ft  ,  which  depth  has  been  reached  in  the 
Mantudi  mine  on  the  north  east  coast  of  the  island. 
The  average  depth  of  mining  operations  elsewhere 
does  not  exceed  200  ft.  Hogg  thinks  that  the  veins 
are  not  likely  to  extend  to  any  great  depth  At  the 
mine  where  he  was  st2.tioned  a  depth  of  200  ft.  had 
been  reached.     He  observed  that  the  vein  continued 
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in  depth  beyond  this  level,  but  that  it  was  much  nar- 
rower than  it  had  been  at  shallower  levels,  while  a 

number  of  veins  worked  at  adjacent  mines  pinched  out 
at  a  comparatively  shallow  depth 

The  more  important  of  the  Euboean  magnesite  de- 
posits may  be  classed  in  three  groups.  But  these  de- 
posits are  not  all  being  worked  at  the  present  time,  as 

war- time  conditions  have  restricted  transport  facilities, 
and  the  output  is  disposed  of  under  the  control  of  the 
British  and  French  Governments.  These  groups  are  : 

(1)  The  Limni-Galataki  group,  on  the  side  of  the  serpen- 
tine belt ;  (2)  The  Mantudi-Pyli  group,  situated  on  the 

north-eastern  coast  of  the  island  ;  and  (3)  The  Chalcis 

group,  situated  east-south-east  of  Chalcis.  The  de- 
posits were  formerly  worked  by  open-cut,  but  in  recent 

years  underground  minmg  has  been  resorted  to.  At 
first  instance  the  method  adopted  underground  was  to 

work  the  veins  by  wide  stalls,  pillars  being  left  to  sup- 
port the  roof,  but  this  has  more  recently  given  place 

to  the  long-will  method  of  working. 
The  crude  magnesite  is  hand-dressed  by  girls,  as 

much  serpentine  and  calcite  as  possible  being  elimi- 
nated in  this  way.  The  hand-dressed  material  is  then 

transported  to  the  ports  of  shipment,  where  part  of  it 
is  calcined.  The  material  to  be  calcined  is,  however, 

stdl  further  dressed  and  broken  into  lumps  of  conveni- 
ent size  before  it  is  fed  into  the  kilns.  The  material 

is  shipped  partly  in  the  raw  and  partly  calcined. 
The  following  analyses  show  the  chemical  composir 

tion  of  typical  samples  of  Grecian  raw  magnesite  : 
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The  kilns  used  in  Greece  are  large  gas  fired  bottle 
kilns,  and  up  to  recent  years  tliese  were  all  of  the 

Schmatolla  type.  In  a  few  years  various  impro%e- 
ments.  including  Morgan  gas  generators,  and  pressure 
and  exhaust  fans,  have  been  introduced,  the  result 
being  to  increase  the  rateof  calcination  and  reduce  the 
consumption  of  fuel.  E.xperiments  have  been  made 

with  a  rotary  kiln  of  the  Fellner  &  Ziegler  type,  but 
this  kiln  has  not  hitherto  met  with  great  success. 

Three  kinds  of  magnesia  are  produced  in  the  Gre- 
cian kilns,  caustic,  hard  -  burnt,  and  dead-burnt. 

Hard  burnt  is  over-burnt  caustic,  but  it  is  specially 
produced  m  some  cases  and  finds  a  use  in  the  manu- 

facture of  magnesia  bricks.  The  following  analvses 
show  the  composition  of  typical  samples  of  these  differ- 

ent kinds  of  magnesia  obtained  by  calcination  : 

Magnesia   
Lime   
Ferric  oxide  and  alumina 
Silica   
Moisture    

% 
91  CO 
250 
285 
Z"53 

no 

% 
90  67 
3  90 1  46 
267 130 

157 
3  00 

071 

The  production  of  caustic  magnesia  requires  on  the 
average  4  8  cwt.  of  coal  per  ton  of  caustic  magnesia 
produced,  while  in  the  old  type  of  bottle  kiln  dead- 
burning  or  sintering  requires  from  6  to  7  cwt.  per  ton 

of  sintered  magnesia  produced.  The  latest  type  of 
sintering  kiln  requires  about  4  6  cwt.  of  coal  per  ton 
of  sintered  magnesia  produced.  The  Anglo-Greek 
Company  uses  imported  coal  in  their  kilns,  but  they 
are  making  experiments  with  brown  coal,  which  they 
are  mining  locally.  The  brosvn  coal  of  Eubcea  is 
stated  to  be  of  good  quality.  The  Soci^t^  Financiere 
de  Grece  is  mining  this  Eubcean  brown  coal  at  Koumi, 

and  using  it  in  their  kilns  for  calcining  magnesite. 

India. —  The  magnesite  deposits  that  have  been 
worked  in  India,  chiefly  in  the  chalk  hills  of  the  Salem 

district  of  the  Madras  Presidency,  and  to  a  compara- 
tively small  extent  in  Mysore,  are  of  the  cryptocystal- 

line  vein  type  The  total  production  of  magnesite  in 
India  during  1916  was  17.640  tons,  of  which  17,540 

tons  was  raised  in  the  Salem  district  and  only  100  tons 

in  Mysore.  The  deposits  of  the  "chalk ''  hills  were  de- 
scribed in  1862  by  W.  King  and  R.  Bruce  Foote  in 

their  account  of  the  geology  of  the  Salem  district,  and 

later  by  C.  S.  Middlemiss.  Both  of  these  descriptions 
were  published  by  the  Geological  Survey  of  India. 
These  hills  are  situated  some  four  or  five  miles  to  the 

north  and  north-west  of  the  town  of  Salem,  in 
Southern  India.  The  Madras  railway  runs  within  a 
mile  or  so  of  the  deposits,  but  the  distance  from  the 

port  is  unfortunately  long,  the  deposits  being  some 
200  miles  from  Madras  and  about  the  same  distance 

from  Beypur.  The  chalk  hills  received  their  name 

from  the  chalk-like  appearance  of  the  veins  of  magne- 
site, which  stand  out  boldly  and  make  a  conspicuous 

feature  on  their  bare  surfaces.  According  to  Middle- 
miss,  the  hills  comprise  two  areas  of  about  Ij  and  3i 

square  miles.  The  rock  of  the  hills  consisted  of  ser- 
pentinized  peridotite,  which  is  intrusive  in  gneisses, 
occupying  the  surrounding  plain.  The  serpentine  is 

veined  irregularly  with  magnesite.  Middlemiss  esti- 
mated that  magnesite  constituted  from  a  third  to  a 

half  of  the  total  volume  of  the  rock  over  an  area  of 

620.000  square  yards,  and  about  a  tenth  to  a  sixth 
over  an  area  of  5.536.000  square  yards.  The  richest 

portions  of  the  deposits  seen  at  the  surface  form  hil- 
locks rising  to  various  heights,  up  to  140  ft  above  the 

plain,  so  that  an  almost  unlimited  supply  is  available  by 
means  of  quarrying.  Messrs.  King  and  Bruce  Foote 
report  the  presence  of  films  and  thin  veins  of  fibrous 
serpentine,  chalcedony,  and  quartz  in  the  mass  of  the 

magnesite.  .-Vt  and  near  Namkul  along  the  high  road 
to  Trichinopoly  from  Salem,  they  observed  the  pres- 

ence of  what  they  call  "magnesian  kunkar "  which 
presumably  resembles  the  material  occurring  in  My- 

sore. Other  minerals  referred  to  by  Messrs.  King  and 
Bruce  Foote  as  occurring  in  the  deposits  of  the  chalk 
hills  are  chromiie  and  talc. 

These  geologists  held  the  view  that  the  magnesites 
of  the  Salem  area  owed  their  origin  to  the  action  of 
hot  water,  steam,  and  carbon  dioxide  on  the  enclosing 
rocks.  In  support  of  this  view  they  describe  a  deposit 
at  Eashermullay.  19  miles  E  S.E.  of  Salem  bridge, 
where  magnesite  veins  traverse  a  mass  of  steatite 
which  is  invaded  by  a  basaltic  intrusion.  The  Mysore 
Geological  Survey  adopts  this  view  to  account  for 

the  origin  of  the  vems  of  compact  magnesite  in  My- 
sore Sir  Thomas  Holland  holds  much  the  same 

view.  He  thinks  that  the  formation  of  the  magnesite 

took  place  during  a  late  phase  of  eruption,  that  it  was 
due  to  the  direct  action  of  hot  carbonic  acid  of  erup- 

tive origin  on  the  fresh  peridotite  intrusion,  and  that 
serpentinization  took  place  as  an  independent  process 
subsequently  to  the  formation  of  the  magnesite. 

In  a  paper  on  the  magnesite  industry  of  India,  H. 
H.  Dains  (Jour.  Soc  Chein.  Intl.  19091  quotes  the 
following   analyses  by   Pattinson   (No.    1)  of  a  cargo 
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sample  of  Salem  magnesite  ;  and  also  one  by  Blount 
(No.  2),  presumably  of  a  selected  specimen  : 

No.  1.  No.  2. 
Cargo  Selected 
sample.  specimen. 

%  % 
Magnesia  IMgO)    4628  4735 
Lime  (CaO)     078  nil 
Ferric  oxide  (FeaOjl   ]  „.,, 

Alumina  (Al-iOa)   1'  °  '^ 
Silica  (SiOa)    1'17 Carbon  dioxide  ICOa)     5U10 
Combined  water  (HsO)       130 

99  77  99'5S 

The  mining  and  burning  of  Salem  magnesite  has 

been  dealt  with  recently  in  a  paper  by  C.  H.  V.  Burl- 
ton  (Jour.  East  Indian  Assoc.  1917).  He  states 
that  the  quarry  faces  are  40  ft.  sheer,  and  that  the 
proportion  of  the  magnesite  taken  out  in  development 
may  be  about  15%  of  the  deads,  which  are  removed  on 

tram  lines  to  dumps.  The  magnesite  is  hand-dressed 
and  stacked.  The  lumps  of  magnesite  obtained  by 

quarrying  vary  in  size  from  pieces  known  as  lump, 

which  are  double  the  size  of  a  man's  6st,  down  to 
pieces  the  size  of  an  apple  or  walnut,  which  are  known 
as  smalls.  Lump  crude,  to  which  30%  of  smalls  may 
be  added,  can  be  used  for  calcination  in  kilns.  Smalls 

are  in  demand  for  chemical  uses.  The  magnesite  is 

railed  to  Madras,  partly  in  crude  and  partly  in  a  light- 
ly calcined  (caustic)  condition.  It  takes  24  hours  to 

pass  the  magnesite  through  the  kilns  and  2  hours 
through  the  zone  of  greatest  heat,  which  is  reckoned 

to  range  from  700°  to  900 C,  and  does  not  exceed 
1,000  C.  The  caustic  magnesite  is  ground  so  that  less 
than  3%  remains  on  a  120  mesh  sieve.  To  produce 
one  ton  of  lightly  calcined  magnesia  from  2  2  tons  of 
crude  magnesite  requires  from  0  2  to  0  3  ton  of  coal 

No  dead-burning  has  been  done  at  Salem  since  the 
experiments  which  were  made  some  years  ago,  and 

which  were  qualitatively  but  not  commercially  success- 
ful. In  these  experiments  about  60  tons  of  magnesite 

was  dead-burnt  at  a  temperature  of  1,700  C,  but  this 
temperature  proved  too  high  for  the  furnace,  though  it 

should  be  pointed  out  that  in  these  experiments  the  mag- 
nesia bricks  used  in  the  furnace  were  merely  hand- 

moulded. 

According  to  Dr.  W.  F.  Smeeth  and  P.  Sampat 
Iyengar,  Dept  of  Mines  and  Geology,  Mysore  State, 
the  only  deposits  of  importance  among  the  various 

occurrences  known  in  the  Mysore  and  Hassan  dis- 
tricts of  Mysore  State  are  those  at  Dod  Kanya  and 

Dod  Kalur,  which  are  situated  between  Mysore  and 
Nanjangud.  These  are  vein  deposits  of  the  normal 

type,  in  serpentine  At  Dod  Kanya  a  patch  of  serpen- 
tine in  the  Dharwar  schists  occupies  an  area  about 

three-quarters  of  a  mile  long  and  a  quarter  of  a  mile 
w  ide.  The  serpentine  is  traversed  by  veins  of  magne- 

e  which  vary  in  thickness  up  to  several  feet.  The 
lis  tend  to  be  either  horizontal  or  vertical,  and 

.oral  of  the  largei  masses  are  horizontal  or  but 
slightly  inclined.  It  is  estimated  that  a  considerable 

proportion  of  the  serpentine  mass  would  yield  about  a 
ton  of  magnesite  for  every  10  tons  of  rock  excavated, 
and  that  the  total  amount  of  workable  magnesite  would 

amount  to  several  hundred  thousand  tons.  The  mag- 
nesite of  Mysore  is  sometimes  rendered  impure  at  and 

near  the  surface  by  admixture  with  "kankar"  (nodu- 
lar calcium  carbonate).  This  impurity  disappears  a 

few  feet  below  the  surface.  Other  impurities  which 
require  to  be  separated  from  the  magnesite  in  mining 
operationsareserpentine,  amphibolite,  and  chalcedonic 

silica.     When  freed  as  far  as  possible  from  these  im- 

purities the  magnesite  is  of  good  quality. 

Australia. — Magnesite  of  the  compact  type  occurs 
in  many  different  parts  of  Australia,  and  at  some  lo- 

calities there  are  deposits  of  considerable  size.  The 
more  important  are  those  of  Fifield  in  New  South 
Wales,  Heathcote  in  Victoria,  and  Tumby  Bay  in 
South  Australia,  all  of  which  have  yielded  supplies  of 
magnesite  in  recent  years.  Promising  deposits  occur 

also  in  Queensland  and  in  West  Australia. 

The  magnesite  occurring  about  3J  miles  north-west 
of  Fifield  in  New  South  Wales  shows  at  the  surface  as 

large  rounded  blocks  piercing  a  bed  of  red  clay,  and 

is  exposed  in  this  manner  over  an  area  of  about  100 
acres  The  magnesite  is  white  and  very  pure.  An 

analysis  by  Mingaye  gave  the  following  result :  Mag- 
nesium carbonate  9901%,  lime  absent,  ferric  oxide 

and  alumina  054%,  silica  042%.  The  deposit  ap- 
pears to  be  of  considerable  extent.  According  to  Ja- 

quet  the  cost  of  loading  into  drays  at  the  time  he  wrote 
was  Is.  to  Is.  6d.  per  ton.  Fifield  is  350  miles  from 

Sydney,  and  11  miles  from  the  Bogan  Gate — Bulbod- 
ney  line.  According  to  the  New  South  Wales  Mines 

Department  Report  for  1916,  the  total  output  of  mag- 
nesite for  that  year  was  3,761  tons,  and  of  this  total 

Fifield  produced  3,516  tons.  200  tons  were  produced 
at  Attunga  and  45  tons  at  Mclntyre. 

Magnesite  has  been  raised  in  small  quantities  in  re- 
cent years  at  Heathcote  in  Victoria.  The  total  pro- 

duction of  the  mineral  in  this  state  up  to  the  end  of 

1914  was  only  510  tons  valued  at  /1, 578.  The  Heath- 
cote deposits  yielded  189  tons  valued  at  (3  per  ton  in 

1915.  The  magnesite  occurs  superficially  as  nodules 
and  veins  near  the  junction  of  a  basic  serpentinous 
rock  with  granite.  The  veins  occur  in  the  granite  as 
well  as  in  the  serpentinous  rock.  The  latter  is  much 

decomposed  at  the  surface,  and  it  appears  to  be  as  the 

result  ol  this  decomposition  under  weathering  influ- 
ences that  the  magnesite  his  been  formed,  probably 

somewhat  after  the  same  style  as  at  Fifield. 
Magnesite  veins  in  serpentine  rocks  are  reported  to 

occur  at  many  localities  in  Queensland,  but  mostly  in 
deposits  of  small  extent.  In  a  recent  report  on  these 

occurrences,  B.  Dunstan  states  that  the  deposits  about 
Marlborough  and  Kunwarara,  between  Rockhampton 
and  St,  Lawrence,  are  extensive.  At  Princhester 

Creek,  in  this  district  of  Central  Queensland,  hundreds 

of  tons  of  magnesite  are  exposed  at  the  surface.  Out- 
crops of  magnesite  are  numerous  at  various  other  lo- 

calities in  the  same  district.  Deposits  of  pure  magne- 
site which  appear  to  be  of  considerable  extent  occur 

at  Mt.  Pring,  12  miles  from  the  port  of  Bowen.  The 
following  are  analyses  of  some  of  these  Queensland 
magnesites  : 

Magnesia  iMgO)     
Ume(CaOJ   
Ferric  oxult  (FejOj,) 
Alumina  (,\l,0,l      
Silica  (Sio,jl      
Carbon  dioxide  (COa) 

The  magnesite  deposits  worked  near  Tumby  Bay  in 
South  Australia  have  been  described  recently  by  L.  K. 
Ward,  They  are  situated  in  the  hundred  of  Stokes, 

about  five  miles  from  the  town  of  Tumby  in  Eyre 
Peninsula.  Deposits  of  talc  occur  in  the  same  district, 

which  is  occupied  by  ancient  metamorphic  rocks.  The 

magnesite  occurs  in  the  form  of  veins,  which  are  irregu- 
larly spaced  over  an  area  of  21   by  Ih  chains.     The 
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veins  vary  in  thickness  up  to  about  4i  ft,,  and  a  few  of 
them  appear  to  extend  continuously  for  a  length  of  40  ft. 
Hematite  veins  run  parallel  to  those  of  the  magnesite, 
and  the  magnesite  is  in  part  stained  superficially  with 
iron  oxide.  White  specimens  of  the  weathered  magne- 

site are  scattered  over  the  surface  of  the  deposit,  and 

one  of  the  specimens  was  found  to  contain  99'38°o  of 
magnesium  carbonate. 

In  Western  Australia,  magnesite  has  long  been 
kno\\n  to  occur  at  Bulong,  in  the  north-east  Cool- 
gardiegoldfield,  and  this  occurrence  has  been  described 
recently  by  F.  R.  Feldtmann.  Bulong  is  about  19i 
miles  east  of  Kalgoorlie.  The  rocks  of  the  locality  are 
described  as  a  greenstone  complex ;  they  consist 
chiefly  of  serpentine  and  gabbro,  with  occasional  masses 
of  talcose  rock  The  magnesite  occurs  as  veins  in  the 
serpentine,  which  is  usually  much  decomposed  in  the 
vicinity  of  the  veins.  The  veins  in  some  places  are 
closely  crowded.  The  main  area  occupied  by  magne- 

site outcrops  is  over  two  miles  in  length,  and  the  total 
area  covered  by  the  magnesite- bearing  serpentine  in 
this  area  alone  i?  over  300  acres.  Another  area  to  the 
north  of  this  occupies  SO  acres,  and  there  are  others. 
Trial  pits  down  to  a  depth  of  12  ft.  from  the  surface 
showed  veins  of  magnesite  up  to  2  ft.  thick.  No  esti- 

mate could  be  formed  as  to  the  amount  of  material 
available,  but  it  seems  clear  that  a  large  tonnage  of 
magnesite  containing  over  90%  of  magnesium  carbon- 

ate could  be  obtained. 

Italy. — In  Italy  compact  magnesite  occurs  and  is  or 
has  been  quarried  at  Castiglioncello.  at  Monterufoli 
and  also  on  the  island  of  Elba,  all  in  the  Firenze  min- 

ing district,  which  includes  the  provinces  of  Pisa  and 
Livorno.  It  is  also  mined  to  a  small  extent  in  the 
province  of  Turin.  In  Elba  the  magnesite  is  quarried 
in  a  primitive  manner  on  the  slope  of  Mt.  Capanne  in 
the  aommune  of  Campo,  where  it  occurs  in  altered  ser- 

pentine. The  mineral  is  dug  from  small  holes  in  the 
ground,  and  the  holes  are  abandoned  at  a  depth  of  a 
few  metres.  The  magnesite  is  of  the  baudisserite 
variety  :  it  is  white,  friable,  rich  in  silica,  and  becomes 
pasty  when  wetted.  .According  to  analyses  given  by 

G.  D'Achiardi  it  contains  from  41  to  42%  magnesia, 
about  44%  of  carbon  dioxide,  1  to  3J%of  lime,8to9%of 
silica,  and  3  to  4  %  of  w  ater.  The  output  has  been  irregu- 

lar. The  recent  production  has  been  at  the  rate  of 
600  tons  a  year,  and  the  magnesite  is  sold  at  about 
£\.  12s.  per  ton,  for  use  in  pottery  manufacture. 

The  Castiglioncello  deposits  are  in  the  commune  of 
Rosignano  Marittimo,  on  the  hills  between  the  Sal- 
vetti-Vada  and  Livorna-Vada  railways,  and  within  a 
mile  of  the  latter.  They  consist  of  large  veins  in  ser- 

pentine and  occur  near  the  contact  of  the  latter  with 
Eocene  beds.  Three  \eins  running  for  a  length  of  a 
kilometre  are  exposed,  and  vary  in  thickness  from  3 
to  10  metres.  Large  quarries  were  opened  up  in  1914- 
15,  and  kilns  for  calcining  the  magnesite  have  been 
erected  recently.  Local  transportation  to  the  kiln  i? 

by  light  railway  and  rope-line.  The  deposits  are  large, 
and,  though  the  output  during  1915  was  only  from 
3,000  to  4,000  tons,  it  is  estimated  that  a  daily  output 
of  100  tons  can  be  maintained.  The  Castiglioncello 
magnesite  is  partly  hard  and  compact,  and  partly  fri- 

able. Its  composition  when  dressed  is  approximately 
as  follows:  Magnesium  carbonate  89%,  calcium  car- 

bonate 5%,  ferric  oxide  2%,  silica  3%.  Magnesia 
bricks  are  made  from  the  calcined  product  at  Vada, 
by  a  firm  which  previous  to  the  war  used  material  im- 

ported from  Greece  and  Austria. 
The  deposit  at  Monterufoli  in  the  province  of  Pisa  is 

a  vein  ranging  from  four  to  eight  metres  in  thickness.  It 
is  found  along  with  serpentine  and   occurs  near  the 

contact  of  this  with  Eocene  beds,  which  include  chalk. 
The  magnesite  is  associated  with  quartz  and  chalce- 

dony, which  are  removed  as  far  as  possible  by  hand- 
dressing.  A  sample  of  dressed  raw  magnesite  gave 
the  follow^ing  analysis  :  Magnesium  carbonate  8602%. 
calcium  carbonate  9  60%,  iron  oxide  and  alumina 
2  63%,  insoluble  1  07%.  The  dressed  raw  magnesite 
is  carted  about  2  J  kilometres  to  the  station  at  Monteru- 

foli. From  there  it  is  taken  by  rail  to  Ardenza,  and 
thence  by  cart  to  Montenero  (Livorno),  where  it  is 
calcined  in  a  Dietzsch  furnace. 

South  Africa. — We  omit  Mr.  Crook's  reference  to 
South  African  magnesite,  as  the  subject  was  treated 
in  an  article  by  Dr.  P.  A.  Wagner  quoted,  in  our  issue 
of  July,  1918. 

Other  Localities. — Of  other  localities  where  com- 
pact magnesite  is  known  to  occur  in  considerable  quan- 
tities mention  may  be  made  of  the  Bridge  River  and 

Cassiar  Districts  of  British  Columbia  ,  the  island  of  Mar- 
garita near  the  northern  coast  of  Venezuela;  the  island  of 

Santa  Margarita  in  Magdalene  Bay,  Lower  California 
(Mexico),  and  the  island  of  Cedros  farther  north  ; 
Frankenstein  in  Silesia :  Kraubat  in  Austria ;  the 
Chalkidean  peninsula  in  Macedonia  ;  the  Paphos 
district  in  Cyprus  ;  Eski-Chehir  in  the  province  of 
Brusa.  Asia  Minor  :  Kraljevo  and  other  localities  in 
Serbia  ;  and  the  area  between  Koumac  and  Voh  in 
New  Caledonia.  None  of  these  deposits  has  hitherto 
figured  conspicuously  in  the  production  of  magnesite. 
though  in  some  cases  the  possibilities  appear  to  be 
considerable.  For  some  years  there  has  been  a  steady 
but  small  output  at  Santander  in  Spain. 

The  Bridge  River  (British  Columbia)  deposits  have 
been  reported  on  recently  by  C.  W.  Drysdale,  who  de- 

scribes an  outcrop  52  ft.  wide  and  48  ft.  long  near  the 
south-west  end  of  Liza  Lake.  The  locality  is  some 
30  miles  from  the  Pacific  Great  Eastern  Railway  at 
Bridge  River  Crossing  on  Seton  Lake,  but  it  is  con- 

sidered unlikely  that  the  deposit  could  be  profitably 
worked  at  present. 

The  United  States  imported  81  short  tons  of  mag- 
nesite from  Mexico  in  1912. 

The  chief  deposits  in  the  island  of  Margarita,  Vene- 
zuela, are  reported  to  be  about  a  mile  from  the  port 

of  Porlamar,  and  three  miles  from  the  port  of  Pam- 
batar,  both  of  which  have  good  shipping  facilities. 
.American  companies  were  reported  to  be  working  at 
these  deposits  in  1912,  and  508  short  tons  were  import- 

ed by  the  United  States  from  \'enezuela  during  1915. 
They  are  reported  to  have  been  worked  again  during 
1917,  producing  10  tons  per  day,  but  shipping  facilities 
were  poor,  and  freight  charges  to  New  York  were 

$19J  per  ton. 
The  available  raw  magnesite  in  the  Eski-Chehir  de- 

posit, Asia  Minor,  was  recently  estimated  at  300,000 
tons,  and  the  deposits  are  stated  to  be  near  the  rail- 
way. 

Deposits  of  white  compact  magnesite  of  the  usual 
type  have  long  been  known  to  occur  in  the  serpentine 
of  Cyprus,  and  the  magnesite  is  of  good  quality,  but 
the  deposits  are  reported  to  be  of  only  small  extent. 
There  was  an  output  of  15  tons  from  the  Akamas  mine 
in  the  Paphos  district  during  1916. 

Occurrences  of  magnesite  are  staled  to  be  abundant 
in  the  district  of  New  Caledonia  referred  to  above, 
and  an  analysis  quoted  by  M.  Glasser  indicates  that  the 
material  is  of  good  quality,  but  shows  33%  of  lime. 
The  conditions  of  occurrence  in  New  Caledonia  are 

promising,  but  hitherto  there  has  been  no  considerable 
production.  A  trial  shipment  of  42  tons  was  reported 
in  1907. 

(To  be  continued). 
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AUSTRALIAN   MINING   ACTIVITIES   IN   MALAYA  AND  SIAM. 
In  (he  March  issue  we  quoted  Captain  E  T. 

Miless  liistorical  account  of  the  Tongkah  Harbour  tin- 
dredging  enterprise,  which  was  the  beginning  of  the 
Austrahan  participation  in  the  mining  for  tin  in  Siam 
and  the  Malay  Peninsula.  This  account  was  taken 
from  the  hiiliistria!  Australian  ami  Mining  Stan- 
Jard.  In  succeeding  issues  of  mat  paper  Captain 
Miles  gave  particulars  of  other  Australian  companies 
operating  in  these  regions.  The  accompanying  map 
gives  the  positions  of  the  various  properties.  In  the 
previous  article  we  referred  to  the  Tongkah  Compound 
company  as  well  as  the  Tongkah  Harbour  company. 

The  Kampong  Kamunting  Tin  Dredging  Co.  was 
registered  in  August,  1913,  with  an  office  in  Sydney 
and  was  the  first  formed  in  Australia  for  tin  winning 
in  the  Malay  States.  The  area  held  is  402  acres, 
three  miles  from  Taiping,  and  it  was  estimated  that 
38+  acres  of  this  averaged  30  ft.  in  depth,  or  a  total  of 
18,000,000  cubic  yards  of  material.  The  company 
has  two  dredges,  built  by  Chas.  Ruwolt,  Ltd.,  Rich 

mond,  Victoria.  The  company's  operations  have 
been  successful  throughout.  On  a  capital  of  ;^140,000 
it  has  already  paid  /l.i9,500  in  di\  idends. 

Deebook  Dredging,  operating  at  Renong,  West 
Siam,  was  registered  in  Victoria,  on  May  22,  1913,  the 
registered  office  being  at  Renong  Chambers,  Ring- 
wood.  The  area  held  by  the  company  is  440  acres,  of 
which  60  acres  have  been  worked,  so  that  there  should 
be  a  long  run  before  the  company  The  third  annual 
report  was  accompanied  by  a  plan  of  about  350  acres, 
which  shows  that  on  20  acres  83  bores  had  been  put 
down,  showing  an  average  value  of  12  oz.  of  tin  per 
cubic  yard,  and  that  on  another  block  of  about  85 
acres  364  bores  had  averaged  Soz.  per  cubic  yard. 
The  work  of  dredging  was  commenced  on  .\ugu5t  10, 
1914,  and  within  a  day  of  the  second  anniversary  of 
the  commei^cement  the  No.  2  dredge  was  put  to  open 
up  its  own  paddocks.  The  yearly  returns  since  Au- 

gust, 1914,  to  May,  1915,  have  been  as  follows:  To 
May,  1915,  209  toris  ;  to  May,  1916,  358  tons  :  to  May, 
1917,  230  tons;  to  May,  1918,  235  tons;  June  and 
July,  1918,  52  tons.  In  each  case  there  were  odd 
hundredweights,  bringing  the  total  for  just  five  years 
to  1,085.  The  two  dredges  were  built  by  Chas.  Ru- 

wolt Ltd.  In  July,  1916,  No,  1  dredge  capsized  and 
sank  in  the  paddock,  and  in  the  following  November 
an  agreement  was  entered  into  with  Ronpibon  Tin 
whereby  this  dredge  was  assigned  to  that  company, 
and  the  Ronpibon  Tin  transferred  about  90  acres  of 
its  property  to  a  new  company,  registered  as  Ronpibon 

I-^xtended,  N.L.,  the  subscribed  capital  being  equally 
divided  between  the  two  companies. 

Katoo  Deebook  was  formed  to  work  an  area  adja- 
cent to,  but  south-west  of,  the  Deebook  property, 

.■iich  it  did  for  a  considerable  time.  Eventually, 
.o\er,  the  ground  was  worked  out  for  dredges, 

.  ji'.,::l!  many  rich   patches  remained.     The  directors 
erefore  decided  to  sell  the  company's  dredge  to  the 

1  aiping  Tin  Dredging  Co.  Operations  at  Katoo  Dee- 
liook  ceased  on  Marcli  1,  1918.  The  directors  pro- 

posed to  have  the  remaining  rich  patches  of  ground 
worked  by  native  labour  and  native  methods  on  a  10% 
tribute. 

The  Bangnon  Vallev  company's  property  is  a  con- 
tinuation of  that  held  by  the  Deebook  and  Katoo 

Deebook  companies,  lying  still  farther  to  the  south- 
west. The  company  was  registered  in  Victoria  on 

July  2,  1914.  The  area  held  is  160  acres,  of  which, 
approximately,  62  acres  have  been  worked.  The  bal- 

ance of  the  payable  ground,  as  proved  by  boring,   is 

23  acres,  and  as  this  is  expected  to  be  worked  out  by 
June,  1919,  a  new  area,  which  has  been  put  under 
offer  to  the  directors,  is  now  being  tested  by  boring, 
the  results,  so  far,  having  proved  satisfactory.  The 
dredge  was  built  by  Chas.  Ruwolt  Ltd. 

The  Trong  Tin  com  lany  was  registered  in  1914  to 
operate  in  Perak.  The  dredge  started  operations  in 
February,  1916,  and  ceased  in  December,  1917, 

preparatory  to  transferring  the  company's  interests  to Kalumpang 

The  Tin  Bentong  company  was  registered  in  Jan- 
uary, 1914.  The  property  is  in  the  state  of  Pahang, 

about  50  miles  from  Kuala  Lumpur,  and  has  an  ap- 
proximate area  of  500  acres.  The  outbreak  of  the 

war  so  soon  after  the  formation  of  the  company  re- 
sulted in  a  long  and  vexatious  delay  in  obtaining  a 

dredging  plant,  but  eventually  a  first-class  machine 
was  obtained  from  the  Bucyrus  Co.,  Milwaukee.  In 
order  to  expedite  operations  the  directors  purchased 
a  steamer  for  its  transport  across  the  Pacific,  and 
were  fortunate  enough  to  be  able  afterwards  to  sell 
the  ship  at  a  profit.  The  dredge  is  electrically  driven, 
and  was  the  first  of  its  kind  operating  in  the  Malay 
States.  It  was  not  until  May,  1918,  that  dredging 
operations  were  commenced  ;  consequently  only  a 
small  portion  of  the  available  500  acres  has  as  yet  been 
worked. 

The  Larut  Tin  Dredging  company  was  registered  on 
March  4,  1914,  to  operate  at  Taiping.  The  approxi- 

mate area  is  220  acres,  of  which,  to  the  end  of  1917, 
about  20  acres  had  been  worked  in  14  months.  The 

production  of  tin  to  that  date  was  569  tons,  the  aver- 
age value  of  the  ground  treated  being  118  lb.  per 

cubic  foot. 

The  Ratrut  Basin  Tin  Dredging  Co.  was  registered 
in  Sydney  on  May  13,  1914,  to  operate  in  Siam.  The 
outbreak  of  war  almost  immediately  after  the  regis- 

tration of  the  company  caused  the  order  for  the  dredge 
to  be  held  over  for  a  time,  but  eventually  this  was 
placed  with  Charles  Ruvvolt  Ltd  ,  and  dredging  was 
commenced  in  October,  1916.  The  total  area  held  is 
about  395  acres,  of  which  258  acres  have  been  bored 
and  proved  payable.  Up  to  the  end  of  May.  1918, 
about  30  acres  had  been  worked,  which  had  yielded, 
from  1,373.000  cubic  yards,  569  tons  of  tin  oxide,  or 
0  928  lb.  per  cubic  yard.  The  property  has  proved  a 
consistent  producer. 

The  .Vustral  Siamese  Tin  Exploration  company  was 
registered  on  October  25,  1915,  and  is,  as  its  name  in- 

dicates, an  exploration  and  holding  company,  not  a 
producer.     It  holds  22,680  shares  in  the  Ronpibon  Tin. 

Ronpibon  Tin  was  registered  on  January  17,  1916,  to 
operate  in  Siam.  The  area  held  is  315  acres.  The 
company  holds  a  one-half  interest  in  the  Ronpibon Extended. 

Ronpibon  Extended  was  formed  to  carry  out  the 
terms  of  an  agreement  made  between  the  Deebook 
Dredt:!  1.'  and  Ronpibon  Tin,  wheieby  the  former 
agreed  •.  :issign  their  No.  1  dredge,  and  the  latter 
agreed  lu  r  ansfer  00  acres  of  their  land  and  to  pay 
£7,000  tov. ard  the  cost  of  transporting  the  dredge 
from  Renong.  The  subscribed  capital  of  ̂ 30.000  is 
equally  divided  between  those  two  companies.  The 
area  held  is  92  acres,  of  which  about  eight  acres  have 
been  worked,  which  have  yielded  204  tons,  or  an  aver- 

age of  14 oz.  per  cubic  yard.  Dredging  was  com- 
menced on  August  5,  1917,  but,  to  avoid  heavy  ex- 

pense in  road  making  lor  transport,  the  dredge  was 
erected  at  the  eastern  end  of  the  property  on  heavy 
dredging  ground.     This  having  been  worked  out,   the 
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dredge  is  now  on  easier  working 
ground,  and  satisfactory  results  can 
be  anticipated. 
TheAsam  Kumbang  Tin  Dredging 

company  was  registered  in  Sydney  on 
January  21,  1916,  to  acquire  the 
group  of  dredging  areas  held  by  the 
Austral-Malay  Tin  Ltd.  at  Taiping. 
The  property  coinprises  just  over  500 
acres,  of  which  490  acres  has  been 
proved  payable.  It  is  adjacent  to  that 
of  Larut  Tin  Dredging  Co.  Owing  to 
shipping  and  other  difticulties,  a  sup- 

ply of  steel  plates  for  the  building  of 
the  dredge  did  not  reach  Melbourne 
until  December,  1917.  but  the  build- 

ers, Chas.  Puwolt  Ltd  ,  were  able  to 
ship  it  to  the  East  before  the  end  of 

September,  1918.  During  191"/  the 
company  acquired  an  additional  area 
of  234  acres,  of  which  about  200  acres 

are  considered  payable.  The  com- 

pany's property  now  covers  upwards of  700  acres,  which,  it  is  considered, 
will  warrant  the  building  of  a  second 
dredge  when  something  like  normal 
conditions  are  resumed. 

The  Taiping  Tin  Dredging  com- 
pany was  registered  in  the  Federated 

Malay  States  on  March  1,  1918,  to 
work  an  area  of  846  acres  at  Taiping, 
in  close  vicinity  to  the  Kampong  Ka- 
munting,  and  Larut  Tin  Dredging 
Ltd.  A  share  interest  was  given  to 
the  Katoo  Deebook  for  its  dredge  on 
the  conditions  set  out  already.  From 
surface  indications  the  property  is 
believed  to  be  an  excellent  dredging 
proposition,  and  nearly  300  acres, 
tested  by  boring,  gave  an  average 
value  of  14  oz.  per  cubic  yard  with  re- 

spect to  215  acres,  the  average  depth 
of  ground  being  37  ft. 

The  Badak  Mining  Syndicate. opera- 
ting in  Kedah  and  registered  in  May, 

1918,  with  offices  at  Melbourne,  is  for 

the  present  only  a  boring  and  prospec- 
ting enterprise,  but  it  has  to  do  v.'ith 

what  appears  to  be  a  very  hopeful  area 
of  750  acres  at  the  village  of  Badak, 
the  property  being  about  12  miles 
from  the  new  Siamese  railway. 
The  Kalumpang  Tin  company  is 

practically  the  successor  of  the  busi- 
ness of  the  Trong  Tin.  The  new 

property  of  the  company  is  about  370  acres,  situ- 
ated about  J  mile  from  Kalumpang,  in  the  state  of 

Selangor.  The  ground  is  made  up  of  a  low  flat  that 
runs  through  the  entire  length  of  the  central  and  west- 

ern sections  of  the  land,  and  marks  the  course  of  the 
old  river  beds,  and  of  slightly  higher  lands  that  occur 
at  intervals  over  its  whole  area.  The  tests  were  con- 

fined to  the  richest  154  acres,  on  which  239  bores  were 
put  down.  The  central  section  averager)  between 
22  5  ft.  and  22  9  ft.  in  depth,  and  showed  about  19  oz. 
per  cubic  yard  ;  the  western  section  averaged  19  7  ft. 
in  depth,  and  averaged  13  5  oz. ;  and  theeastern  section 
averaged  15  7ft.  in  depth,  giving  7  2  oz.  per  cubic 
yard.  The  dredge,  brought  from  Taiping.  was  to  be 
delivered  under  steam  at  the  end  of  October,  1918. 

The  Talerm  Tin  company  was  registered  in  Mel- 
bourne on  June  13,  1918,  being  promoted  by  Ronpi- 

Sketch  Map  of   Malay  Peninsula  and  South  Siam  showing 
POSITION  OF  Australian  OWNED  Tin  Mines. 

Baenon  Valley. 1  Tonekah  Harbour. 
2  Tonjikah  Compound 
3  Kampong  Kamunting. 
4  Deebook 
5  Katoo  Deebook. Asam  Kumbanfi. 

16    Tin  Bentong. 

11  Ronpibon. 
12  Ronpibon  Extended. 13  Taiping. 
14  KaUiinpang. 

15  Talenn. 

bon  Tin  to  acquire  property  in  Siam.  The  area  con- 
sists of  somi?  200  acres,  and  so  far  52  acres  have  proved 

3.750.000  cubic  yards  of  ground,  averaging  2  lb  of  tin 
oxide  per  cubic  yard.  Owing  to  the  stony  nature  of 
the  ground,  however,  it  is  proposed  to  work  this  prop- 

erty by  means  of  a  powerful  gravel  pump  dredge,  as 
the  ground  is  unsuitable  for  buckets. 

Kamunting  Tin  Dredging  is  a  London  and  not  an 
Australian  company,  but  it  is  a  subsidiary  of  the  Aus- 

tral-Malay Tin  Ltd  .  which  is  an  .Australian  company. 
The  company  was  registered  on  May  2.  1913.  to  ac- 

quire 477  acres  situated  about  three  miles  from  Tai- 
ping. but  the  area  held  last  year  was  523  acres.  The 

dredge  commenced  operations  on  March  21.  1915. 
[There  are.  as  our  readers  are  aware,  many  English 

companies  operating  in  Malaya  and  Siam.  but  the  pres- 
ent article  is  not  concerned  with  these. — Editor.] 
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The  Mauss  Concentrator. — Engineering  for  Marcli 
H  contains  a  description,  by  ICdward  ].  Way.  of  the 
Mauss  concentrator  and  filter.  This  machine,  as  our 
readers  are  aware,  is  a  centrifugal  separator,  and  has 
been  used  at  the  Zaaiplaals  tin  mine  in  the  Trans- 

vaal for  concentrating  the  finest  slime.  The  article  to 
which  we  refer  is  accompanied  by  illustrations.  From 
these  we  gather  that  two  or  three  short  flat  cylinders 
open  at  top  and  bottom  are  mounted  with  their  axes 
vertical  within  a  larger  cylinder  of  the  same  character. 
The  larger  cylinder  revolves  rapidly,  carrying  the 
smaller  cylinders  with  it,  and  the  smaller  cylinders 
are  also  revolved  slowly.  The  pulp  is  fed  into  the 
smaller  cylinders,  where  the  heaviest  particles  build 
up  against  the  outer  parts  of  the  vertical  surfaces, 
while  the  water  and  lighter  particles  pass  away.  -\s 
the  smaller  cylinders  revolve,  the  layer  of  concentrate 
comes  gradually  toward  the  centre  of  the  big  contain- 

ing cylinder,  and  a  scraper  removes  the  concentrator, 
which  drops  into  a  hopper  below.  This  machine  is  be- 

ing applied  in  other  ways  than  in  tin  concentration. 
For  instance  the  South  African  Alkali  Company,  with 
works  at  Hamanskraal,  Transvaal,  uses  it  for  extract- 

ing soda  crystals  from  the  mother  liquor.  It  is  also 
applicable  as  a  continuous  filter  in  cyaniding,  and  in 
the  purification  of  sewage. 

Electrolytic  Zioc. — In  Chemical  and  Metallurgical 
Engineering  for  February  15.  H.  E.  Broughton  de- 
cribes  the  process  employed  at  the  Ducktown  copper 
works,  Tennessee,  for  saving  zinc.  The  sul- 

phide ore  at  the  Ducktown  mines  carries  more  zinc 
than  copper,  and  the  zinc  is  volatilized  during  smelt- 

ing in  the  form  of  sulphide,  oxide,  or  sulphate.  This 
fume,  in  passing  through  the  acid  chambers,  is  con- 

verted into  sulphate,  and  it  accumulates  as  a  sludge  at 
the  bottom  of  the  chambers  This  sludge  containsalso 
some  lead  sulphate  produced  by  the  corrosion  of  the 
lead  lining  of  the  chambers,  and  smaller  amounts  of 
ferric,  copper,  and  cadmium  sulphates.  The  sludge  is 
washed  so  as  to  get  the  zinc  sulphate  into  solution. 
This  solution  is  very  impure,  and  the  problem  was  to 
purify  it  before  it  could  be  electrolysed  for  zinc  The 
author  describes  at  some  length  the  experiments 
undertaken  with  this  object  in  view,  and  he  details  the 
method  of  procedure  ultimately  adopted  in  practice. 

Iron  Deposits  in  Hudson  Bay. — The  Bulletin  of 
the  Canadian  Mining  Institute  for  February  contains 
a  brief  paper  by  E.  S.  Moore  describing  the  iron-ore 
deposits  on  the  Belcher  Islands  in  Hudson  Bay.  Mr. 
Moore  wrote  a  longer  paper  on  the  same  subject  in  the 
Journal  of  Geology  last  year.  Briefly  the  result  of 

Mr.  Moore's  examination  was  that  the  deposits  are 
too  lean  and  silicious  to  be  of  any  commercial  import- 

ance. The  islands  are  in  the  south-east  part  of  the 
bay.  about  70  miles  from  tlie  mouth  of  the  Great 
Whale  river.  They  consist  of  a  series  of  comparatively 
low  ridges,  70  miles  long  and  up  to  5  miles  wide,  and 
have  many  deep  narrow  bays.  They  are  formed  of 
ancient  folded  sediments,  lava  flows,  and  intrusive 
sheets,  with  back  bones  of  igneous  rocks  Their  exact 
geological  age  is  not  certain,  various  geologists  plac- 

ing them  from  early  I're-Cambrian  to  Cambrian. 
There  are  no  trees,  only  mosses  in  the  way  of  vegeta- 

tion The  sea  is  ice-locked  in  winter  Thus  the 
islands  would  not  ofler  much  attraction  to  labour. 
The  hematite  deposits  are  undoubtedly  vast,  but 
there  are  so  many  massive  beds  of  jasper  and  the  ore 
is  so  much  interspersed  with  jasper  that  they  could 
not  be  profitably  worked.  The  main  reason  for  the 

publication  of  Mr.  Moore's  paper  was  to  disabuse 
engineers  of  the  idea  that  the  deposits  were  valuable, 
an  idea  often  promulgated  in  certain  directions. 

Volatilization  of  Gold. — At  the  March  meeting  of 
the  Institution  of  Mining  and  Metallurgy,  Sir  Thomas 
Kirke  Rose,  chemist  to  the  Royal  Mint,  read  a  paper 
detailing  experiments  relating  to  losses  of  gold  during 
melting.  He  had  found  that  the  losses  at  the  Mint 
were  0  OH'V,  of  the  gold  treated,  averaging  in  the 
aggregate /9, 700  yearly.  In  the  experiments  he  heated 
molten  gold  by  a  reverberatory  flame.  He  found  that 
the  metals  accompanying  gold,  particularly  silver  and 
copper,  as  in  standard  gold,  will  take  up  oxygen, 
and  will  afterwards  effervesce  in  a  reducing  atmos- 

phere until  the  oxygen  has  been  removed.  Similarly 
liydrogen,  and  in  a  less  degree  carbon  monoxide,  is 
occluded  by  such  allo\s,  and  the  metal  then  efferves- 

ces in  an  oxidizing  atmosphere.  During  this  efferves- 
cence, showers  of  globules  are  thrown  up,  and  the 

smaller  ones,  especially  those  less  than  0  001  milli- 
metres in  diameter,  are  carried  away  by  the  draught. 

These  travel  far  along  the  flue  and  up  the  chimney. 
The  action  is  not  true  volatilization. 

Lightning  River. — The  CaHa</(aH  Mining  Journal 
(or  February  12  contains  an  article  by  .A.  G.  Burrows 

and  C.  W'.  Knight  describing  the  Lightning  River 
gold  area,  which  lies  to  the  south  of  Upper  Abitibi 
Lake,  Ontario,  near  the  Quebec  boundary.  The 
authors  made  an  examination  for  the  Geological  Sur- 

vey last  summer.  Gold  was  first  discovered  in  ."Vugust, 
1917,  by  Howey,  Cochenour,  and  Willans.  Their 
claim  is  in  Holloway  township  and  is  reached  by  road 
from  Matheson  on  the  Temiskaming  &  Northern  On- 

tario Railway,  a  distance  of  40  miles.  This  road 
passes  the  CrcTsus,  a  notably  rich  mine.  Work  on 
the  claim  has  been  largely  confined  to  an  examination 

of  the  \'ein  in  which  the  original  discovery  of  gold  was 
made  in  .August.  1917.  This  vein  has  been  traced  by 
means  of  pits  and  trenches  a  distance  of  175  ft.  At 
the  westerly  exposure  it  is  in  the  basalt,  and  at  the 
easterly  exposure  in  the  rhyolite.  M  the  west  outcrop 
in  the  basalt  an  inclined  shaft  has  been  sunk  on  the 
vein  where  the  dip  is  Zi  south.  When  the  properly 
was  last  visited  by  the  authors  the  shaft  had  reached 
a  depth  of  35  ft.  and  the  vein  was  still  in  the  basalt, 
which  rock  lies  to  the  north  of  the  rhyolite,  the  strike 
of  the  contact  of  the  two  rocks  being  to  the  south  of 
west  and  the  dip  being  about  SO  S  When  the  shaft 
penetrated  the  contact  of  the  basalt  and  rhyolite  the 
low  dip  of  the  vein  was  maintained,  and  the  contact 
between  the  rocks  has  been  displaced  a  distance  of 
4  ft.  on  the  plane  of  the  vein.  This  evidence  points  to 
the  formation  of  the  vein  along  an  inclined  fault  that 
intersected  the  rock  formations.  The  vein  structure, 
as  revealed  in  the  shaft  to  a  depth  of  35ft.,  shows  a 
main  persistent  quartz  vein,  varying  in  width  from  1  in. 
to  10  or  12  in.,  with  an  average  width  o'  about  4  in. 
Roughly  paralleling  this  main  vein  there  are  a  number 
of  narrow  quartz  veinlets  usually  less  than  an  inch  in 
width  and  more  or  less  discontinuous,  the  whole  par- 

taking of  the  character  of  a  sheeted  zone  produced  by 
sheanni;  that  accompanied  the  formation  of  the  fault. 
This  zo:,i  ■.  iiies  in  width  from  about  2  to  3  ft.  The 
quartz  vc:ii:  carry  considerable  calcite  often  of  a  pink 
colour,  and  alsopyriie,  chalcopyrite,  and  zinc  blende. 
In  the  main  vein  the  pyrite,  which  is  the  most  abun- 

dant sulphide,  frequently  occurs  in  a  roughly  banded 
arrangement,  parallel  to  the  walls,  and  is  also  concen- 

trated between  the  quartz  and  the  wall-rock.  Frag- 
ments of  country  rock  occur  in  the  vein  and  are  said 

to  be  more  numerous  as  the  contact  between  the  basalt 
and  rhyolite  is  approached.  The  gold  usually  occurs 
in  a  fine  condition  with  the  pyrite,  but  samples  from 
the  main  vein  often  show  gold  in  the  quartz  visible  to 
the   eye.     The  rock    adjacent  to  the  veins  has  been 
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mostly  replaced  by  silica  and  carbonate  solutions,  ac- 
companied by  pyrite.  Samples  of  the  replaced  rock 

effervesce  strongly  with  acid.  Away  from  the  veins 
the  original  lath-like  structure  of  the  plagioclase  fel- 

spars is  well  preserved.  The  shaft  is  reported  con- 
tinuing to  a  depth  of  about  70  ft.,  and  work  was  stopped 

after  the  rhyolite  had  been  penetrated  for  20  ft  The 
rhyolite  contains  scattered  crystals  of  pyrite,  and  on 
the  surface  to  the  south  of  the  shaft  there  are  numer- 

ous loose  fragments  of  the  rock.  Native  gold  has  been 
observed  in  some  of  the  fragments.  From  a  number 
of  assays  of  the  surface  rhyolite  an  average  assay-value 
of  about  SI  50  in  gold  per  ton  was  obtained.  Similar 
low  values  have  been  reported  in  this  rock  from  a 
number  of  places  along  the  band  of  rhyolite  for  5 
miles.  Some  work  has  been  done  on  quartz  veins  that 
carry  pyrite  occurring  in  this  or  a  parallel  band  of 
rhyolite.  Other  claims  worked  are  the  Taylor-Horne, 
the  Cochenour,  and  the  McDonald. 

SHORT   NOTICES. 

Shaft  Timbering. — In  the  Engineering  and  Min  - 
ing  Journal  for  February  22,  A.  Neustaedler  discusses 
the  timbering  of  inclined  shafts  and  describes  a  method 
of  alignment. 

Diamond-Drilling. — At  a  meeting  of  the  North 
Wales  branch  of  the  National  Association  of  Colliery 
Managers  held  on  February  20,  J.  Walker  Steele  re- 

counted his  experiences  with  diamond-drilling  for  a 
coal  seam  in  much  disturbed  and  faulted  ground.  This 
paper  is  printed  in  the  Iron  &  Coal  Trades  Reviexc 
for  March  7. 

Explosives.  —  In  the  Mining  and  Scientific  Press 
for  February  22,  R.  S.  Lewis  gives  a  general  outline  of 
explosives  at  present  used  in  blasting. 

Stope-Measuring  at  Great  Cobar. — At  the  March 
meeting  of  the  Institution  of  Mining  and  Metallurgy, 
a  paper  by  W.  S.  Curleis  was  presented  describing 
methods  of  measuring  broken  rock  in  the  stope,  de- 

vised by  the  author  at  Great  Cobar. 
Grinding  Mill. — The  Industrial  Australian  and 

Mining  Standard  for  January  2  describes  the  Park 
roller  mill  for  grinding  ores,  made  in  Melbourne. 
Ore  Reserves. —  The  Journal  of  the  Chemical, 

Metallurgical,  &  Mining  Society  of  South  Africa  for 
January  contains  a  paper  by  G.  A.  Watermayer  on  the 
application  of  the  theorv  of  probability  to  the  deter- 

mination of  ore  reserves. 

Oil- Well  Drilling. — Al  the  meeting  of  the  Institu- 
tion of  Petroleum  Technologists,  held  on  March  18. 

M.  A.  Ockenden  and  .Ashley  Carter  read  a  paper  on 
the  plant  used  in  the  percussion  svstem  of  drilling  oil- 
wells.  The  paper  traces  the  development  of  the  cable 
system,  and  gives  detailsof  the  modern  plant ;  an  appen- 

dix contains  specifications  of  standard  American  rigs 
Flotation. — In  Chemical  and  Metallurgical  Engi- 

neering for  February  15,  Glenn  L.  Allen  describes 
the  method  and  plant  employed  at  the  Shattuck-Ari- 
zona  mine  for  floiting  lead-carbonate  ore.  giving  the 
oreasulphidecoatingby  the  action  of  a  solution  of  sodium 

sulphide.  We  gave  an  outline  of  the  author's  investi- 
gations in  the  issue  of  September,  1916 

Concentration  Calculations.  —  At  tlie  February 
meeting  of  the  Institution  of  Mining  and  Metallurgy, 
E  Edser  presented  a  paper  describing  methods  of 
calculating  the  efficiency  of  concentration. 

Milling  and  Metallurgical  Formulae. — In  Chemi- 
cal and  Metallurgical  Engineering  for  March  1, 

R.  S.  Lewis  gives  a  collection  of  a  great  many  for- 
muls  relating  to  sampling,  concentration,  specific 
gravity  of  pulp,  efficiency  of  cyanide  extraction,  etc. 
Vn  appendix  contains  a  bibliography  of  recent  articles. 

Zinc  Metallurgy. — In  Chemical  and  Metallurgi- 
cal Engineering  for  March  1,  Parker  C.  Choate 

prophesies  a  difficult  time  for  zinc  smelters  owing 
partly  lo  the  competition  of  electrolytic  zinc  and  partly 
to  the  increased  costs  of  labour,  clay,  and  fuel  at  the 
smelters.  He  suggests  that  the  zinc  firms  should  com- 

bine to  evolve  a  continuous  process  using  vertical  re- 
torts, and  employing  the  lime  reaction  with  the  raw 

ore  intead  of  roasting  and  reducing  the  oxide.  The 
smelting  should  be  done  at  lignite  deposits  where  gas 
could  be  obtained  at  low  cost  owing  to  the  by-products 
paying  for  mining  and  gasifying. 

Nickel  Refining. — In  the  Engineering  and  Min- 
ing Journal  for  March  8,  W.  L.  Wotherspoon  de 

scribes  the  new  refining  works  of  the  International 
Nickel  Co.  at  Port  Colborne,  Ontario,  where  matte 
produced  at  Sudbury,  Ontario,  is  treated  for  the  separa- 

tion of  nickel  and  copper. 

Copper  Alloys. — At  the  March  meeting  of  the  Insti- 
tute of  Metals,  Dr.  W.  Rosenhain  and  D.  Hanson 

read  a  paper  on  copper  alloys  of  high  tensile  strength 
and  great  ductility.  Some  of  these  alloy's  contained 
aluminium,  manganese,  or  both,  while  others  con- 

tained manganese  and  zinc,  or  nickel  and  zinc. 
Coi'rosion. — .\t  the  March  meeting  of  the  Institute 

of  Metals,  Drs.  G.  D.  Bengough  and  O.  F.  Hudson 
presented  their  fourth  report  on  corrosion  of  copper, 
brass,  and  alloys,  especially  as  regards  the  internal 
corrosion  of  tubes. 

Australian  Exploration. — The  Geogra(>liical  Jour- 
nal for  March  contains  a  paper  by  Dr.  Griffith  Taylor 

on  the  physiographic  control  of  .Australian  exploration. 
It  contains  much  interesting  information  relating  to 
rainfall,  drainage,  vegetation,  contours,  and  population. 

Tin  in  Tasmania. — .\t  the  February  meeting  of  the 
Institution  of  Mining  and  Metallurgy,  C.  W.  Gudgeon 
presented  a  paper  describing  the  Giblin  tin  lode,  in 
Tasmania. 

Barite  Deposits. — In  Economic  Geology  for  Febru- 
ary.  W .  .V .  Tarr  describes  the  bari  te  depositsof  Missouri . 

Sulphur  in  the  Southern  States. — Chemical  and 
Metallurgical  Engineering  for  February  15  prints  an 
article  describing  the  sulphur-bearing  saline  domes  on 
the  coast  of  the  gulf  of  Mexico,  and  the  progress  of 
the  .\merican  sulphur  industry. 

Manganese  in  Cuba. — A  paper  on  the  manganese 
ore  deposits  in  Cuba  has  been  presented  by  E.  F. 
Burchard  to  the  .\merican  Institute  of  Mining  Engi- 

neers. It  is  not  printed  in  the  Bulletin,  but  copies 
will  be  sent  to  those  who  ask  for  it. 

Geology  of  Hayli. — The  Journal  of  Geology  for 
December  contains  an  article  by  W.  F.  Jones  giving 
the  results  of  a  geological  reconnaissance  of  Hayti, 
West  Indies. 

Wolfram  in  Bohvia. — At  the  February  meeting  of 
the  Institution  of  Mining  and  Metallurgy.  G.  F.J.  Preu- 
mont  presented  a  paper  on  wolfram  mining  in  Bolivia. 

Chanarcillo,  Chile.  —  In  Economic  Geology  for 
February.  W.  L.  Whitehead  gives  a  long  geological 
and  petrological  description  of  the  veins  of  Chanar- 

cillo, 30  miles  south  of  Copiapo.  These  veins  have 
been  celebrated  producers  of  complex  ores  high  in 
silver,  \Mth  less  important  amounts  of  copper. 
Venezuelan  Minerals. — In  the  Engineering  and 

Mining  Journal  for  March  8,  C.  F.  Z.  Caracristi 
gives  an  outline  of  the  mineral  industry  of  Venezuela, 
including  gold,  copper,  petroleum,  asphalt,  magnesite, 
and  coal. 

Coal-Dust  as  Fuel. — The  Mining  and  Scientific 
Press  for  February  15  describes  and  illustrates  the 
Buell-Santmyer  system  of  using  pulverized  lignite  for 
steam-raising  purposes. 
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Peat  as  Fuel. — In  the  Engineer  lor  March  14, 
J.  B.  C.  Kershaw  commences  a  series  of  articles  on  ihe 
utilization  of  peat  for  power  purposes. 

Water  Power  in  Sweden. — Engineering  for  March 
7  gives  an  account  of  recent  projects  in  connection 
with  hydro-electric  generation  of  power  in  Sweden. 

Canadian  Industries. — At  a  meeting  of  the  Royal 
Society  of  Arts  held  on  March  4,  Professor  J.  C  Mc- 

Lennan delivered  a  lecture  on  science  and  industry  in 
Canada.  Among  other  things  he  reviewed  the  mineral 
resources  and  gave  details  of  the  possibilities  in  con- 

nection with  hydro-electric  power. 
Horace  V.  Winchell. — In  the  Mining  and  Scien- 

ttfic  Press  for  February  15,  T.  A.  Rickard  gives  the 
report  of  an  interview  with  Horace  V.  Winchell,  the 
newly  elected  president  of  the  .Xmerican  Institute  of 

Mining  Engineers  Mr.  VVinchell's  father  and  uncle 
were  professors  of  geology  and  state  geologists  in 
Minnesota  and  Michigan  respectively,  and  his  brother 
holds  a  similar  position  in  Wisconsin.  His  first  work 
was  in  connection  with  the  iron  deposits  in  the  North- 

west. Later,  he  established  the  geological  depart- 
ment at  Anaconda,  and  developed  coal  deposits  in 

Alaska,  and  he  has  paid  professional  visits  to  the 
Argentine  and  Siberia. 

Quin's  Metals  Handbook.  By  L.  H,  Quin.  Pocket 
size,  cloth.  J50  pages.  Price  3s  Gd.  net.  London: 
The  Metal  Information  Bureau,  Ltd.,  7,  East  India 
Avenue. 

Mr.  Quin's  records  of  the  metal  markets  are  well 
known.  His  Metal  Bulletin  published  twice  a  week 
keeps  readers  well  posted  in  market  movements,  and 
his  yearly  handbook  contains  a  valuable  summary.  It 
is  not  easy  being  a  statistician  nowadays,  for  war  con- 

ditions have  greatly  interfered  with  the  publication  of 
details.  We  need  not  now  describe  the  scope  and 
contents  ol   the  handbook  ;  it  is  too  well  known. 

RECENT    PATENTS  PUBLISHED. 
369of  1918(122,870).  F.  R.  R.\NDand  Claude 

Val'tin.  London.  .\n  alloy  of  aluminium  containing 
85  to  97J%  aluminium,  and  the  remainder  added  as  a 

cupro-nickel  alloy  consisting  of  20  to  25°x>  nickel  and 
75  to  80°o  copper. 
2,130  of  1918  (122,897).  E.  A.  Gaillard, 

Paris.  A  process  for  concentrating  low-grade  phos- 
phates. 

2. 252  and  2,253  of  19 18  (11 3,957  and  11 3, 958). 
L.  E.  SAUNDERS  and  R.  H.  White,  Niagara  Falls, 
N.Y.  .-^n  abrasive  made  of  crystalline  alumina  with 
4%  or  so  of  zirconia. 

3,505  of  1918(123,587).  V.  G.Yourieff,  Lon- 
don. Method  of  producing  spongy  lead  suitable  for 

accumulator  plates. 
3,591  of  1918  (123,418).  C.  C.  CiTO,  Brussels 

Recovering  copper  from  low  grade  sweepings  by  giv- 
ing the  latter  a  chloridizing  roast. 

4,538  of  1918  (123,201).  W.  Ross,  Montreal. 
In  grizzlies  where  the  bars  are  on  an  endless  chain 
passing  round  sprocket  wheels,  forming  the  bars  in 
pairs  in  such  a  way  that  the  openings  between  are 
greater  while  on  the  return  journey  underneath,  so  as 
to  prevent  them  being  clogged  with  material. 
6,111  of  1918  (116,266).  Titan  Co.,  Christi- 

ania.  Method  of  refining  crude  titanium  hydrate  for 
the  production  of  compounds  suitable  for  use  as  pig- 
ments. 

7.841  of  1918  (123,243).  K.  E.  &  P.  C.  DuTT, 
Jubbulpore,  India,  Method  of  producing  aluminium 
chloride  and  aluminium  sodiumchloride  from  common 
salt  and  clay. 

11,020  of  1918  (118,094).  E.  C.  Braco,  Paris. 
In  vertical  roasting  furnaces  with  series  of  hearths,  an 
improved  method  of  mounting  the  arms  and  of  with- 

drawing the  central  shaft  for  repairs  and  replacements 
of  the  arms. 

12,001  of  1918(120,035).  Norsk  Hydroelek- 
TRisK  Kvaelstofaktieselskab,  Christiania.  Mak- 

ing nitrate  of  alumina  from  kaolin  by  the  action  of 
nitric  acid  under  pressure  in  an  autoclave. 

12,781  of  1918  (123,272).  G.  P.  HuLST,  Ham 
mond,  Indiana.  Improved  method  of  removing  cop- 

per, antimony,  and  other  impurities  from  silver-lead 
bullion. 

21,553  of  1918  (123,705).  H.  W.  Hardinge, 
New  York.  In  conical  grinding  mills,  providing 
means  for  preventing  the  discharge  of  coarse  particles 
and  returning  them  to  the  inlet  end  by  means  of  pipes 
arranged  externally  and  revolving  with  the  mill. 

COMPANY  REPORTS 
Dolcoath. — The  report  of  this  company,  operating 

at  Camborne,  Cornwall,  for  the  half-year  ended  De- 
cember 31,  shows  that  28,716  tons  of  ore  was  raised, 

from  which  403  tons  of  tin  concentrate  was  obtained. 
The  amount  of  ore  compared  with  32,783  tons  during 
the  previous  half-year,  and  with  the  maximum,  60,63) 
tons,  mined  during  the  second  half  of  1912.  The 
yield  of  concentrate  per  ton  of  ore  was  3r451b.,  as 
compared  with  28  971b.  during  the  previous  half-year. 
The  revenue  from  the  sale  of  concentrate  was/ 76, 103, 
and  from  arsenic  /4,494.  Other  revenue  brought  the 
total  to  /83,037.  The  working  cost  was  ̂ 68,591,  be- 

ing 47s.  9d.  per  ton.  The  advance  in  the  cost  of 
mining  is  well  reflected  by  the  fact  that  during  the 
second  half  of  1912  the  figure  was  21s.  Id.  per  ton. 
The  royalties  have  now  disappeared,  and  the  interest 
on  debentures  was  ;^3,173,  as  against  /4,630  paid  as 
royalties  during  the  second  half  of  1917.  The  net  profit 
was  .f  11,916,  which  was  carried  forward.  As  regards 
output,  development,  and  prospects,  we  quote  in  full 
the  report  of  the  managing  director,  R.  Arthur  Thomas 
"The  Williams  shaft  has  contributed  44%  of  Ihe 

total  tinstuff  drawn  and  406%  of  the  black  tin  sold, 
being  an  increase  on  the  former  of  2  9%  and  a  decrease 

on  the  latter  of  7'6%.  The  375  fm.  level  is  being 
driven  east  of  the  New  East  shaft  in  the  foot-wall 
granite  ;  cross  cuts  are  put  in  at  approximate  intervals 
of  10  fm.  to  obtain  run  stuff  from  the  old  workings, 
which  though  not  rich  leave  a  margin  of  profit,  having 
regard  to  the  fact  that  the  ore  can  be  cheaply  worked. 
New  Sump  section  of  the  mine  has  contributed  4%  of 
the  total  tinstuff  drawn  and  4  8%  of  the  total  black  tin 

sold,  being  a  decrease  in  each  instance  of  6'6%  and 
2  2%  respectively.  The  gradual  falling  off"  in  the  pro- duction from  this  shaft  is  due  to  the  fact  that  the  tin- 
stuff  mined  from  this  district  is  now  transferred  to  the 
Williams  shaft,  but  when  more  miners  are  available  it 
is  hoped  the  production  will  be  considerably  increased. 
The  .lis  till,  level  is  driven  30  fm.  east  of  New  East 
shaft  o:i ,.  north  branch  of  the  main  lode,  the  last  20  fm. 
averagiii^  451b.  of  black  tin  per  ton  over  6  ft.,  the 
width  ol  the  drive.  It  is  intended  shortly  to  cross-cut 
south  to  the  old  workings,  from  which  it  is  anticipated 
considerable  quantities  of  moderately  productive  tin 
ground  will  be  available  for  working.  The  400  fm. 
level  has  been  driven  Hi  fm.  west  of  No.  4  winze 
west  of  Eastern  shaft,  and  has  produced  on  an  average 
201b.  of  black  tin  per  ton  ;  an  extension  of  this  level 
will  render  available  for  working  some  known  tin 
ground  further  in  advance.  The  drivage  of  Ihe  190  fm , 
level  east  of  New  Sump  shaft  has  just  been  commenced. 
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with  every  prospect  of  opening  up  considerable  quan- 
tities of  tin  ground  of  about  the  present  average  of  the 

mine.  Old  Sump  section  of  the  mine  has  contributed 

88%  of  the  total  tinstuff  drawn  and  3  l°o  of  the  total 
black  tin  sold,  being  an  increase  of  2  3%  and  r4% 
respectively  as  compared  with  the  preceding  six  months. 
The  eastern  section  of  the  mine  has  contributed  35  3% 
of  the  total  tinstuff  drawn  and  37  4%  of  the  total  out- 

put of  black  tin  from  the  mine,  being  the  same  for  tin- 
stuff  and  an  increase  of  3'3%  for  the  black  tin,  as 
compared  with  the  previous  six  months.  Wheal 
Harriett  section  has  contributed  6  3%  of  the  total  tin- 
stuff  drawn  and  13?o  of  the  total  black  tin  sold,  being 
an  increase  of  01%  and  5  6%  respectively  as  compared 
with  the  previous  six  months. 

"It  will  be  observed  that  a  sum  of  ;f4,494.  8s.  5d. has  been  secured  for  crude  arsenic  for  the  current  six 

months,  there  having  been  sold  65  tons  2  cwl.  as  com- 
pared with  42  tons  for  the  previous  six  months.  The 

production  of  arsenic  will  be  increased  as  soon  as  men 
are  demobilized  and  return  to  work  in  the  mine. 

"The  general  shortage  of  miners  has  continued  during 
the  last  six  months,  and  in  consequence  thereof  practi- 

cally no  development  work  has  been  done.  The  fol- 
lowing comparative  development  figures  show  the 

extent  to  which  this  work  has  been  curtailed  during 
the  period  of  the  war,  due  to  such  large  numbers  of  our 
miners  having  joined  the  Forces :  1914,  723  fm. ;  1915, 
301  fm.;   1916,  263  fm.:   1917,  195  fm.;   1918,  67  fm. 

"As  previously  advised,  the  schemeof  diamond-drill- 
ing has  been  completed,  with  the  exception  of  boring 

below  the  bottom  workings  of  the  mine,  which  has  not 
yet  been  possible,  but  this  should  be  undertaken  during 
the  next  few  months." 

Rio  Tinto. — The  report  for  1918  of  this  company, 
which  operates  big  copper-sulphur  mines  in  the  south 
of  Spain,  following  the  practice  initiated  on  the  out- 

break of  war,  does  not  contain  any  record  of  output. 
The  net  profit  was  ̂ 1,561,194,  out  of  which  ;f81,250 
was  paid  as  preference  dividend,  and  /^937,500  as  ordi- 

nary dividend,  being  at  the  rate  of  50%  for  the  year. 
Last  summer,  the  company,  at  the  request  of  the  Brit- 

ish Government,  created  peseta  mortgage  bonds  in 
Spain  for  fifty  million  pesetas.  These  were  sold  on 
the  Spanish  market,  and  the  proceeds  were  placed  at 
the  disposal  of  the  British  Government.  The  com- 

pany'sexchangeoperationshave  benefited  by  this  trans- 
action, and  the  liability  toward  the  Spanish  bondholders 

is  kept  fully  secured  by  a  Treasury  guarantee  together 

with  the  deposit  at  the  company's  bankers  of  sufficient 
British  Government  securities.  During  the  year  1918, 
great  difiiculty  was  experienced  in  connection  with  all 
branches  of  the  company  s  undertakings.  These  diffi- 

culties arose  chiefly  from  lack  of  freight  and  materials, 
which  necessitated  reduction  in  the  working  and  out- 

put of  several  departments.  For  want  of  fuel,  all  the 
steam  shovels  and  many  of  the  locomotives  were  un- 

able to  work,  and  the  mining  and  other  operations 
necessary  for  producing  and  shipping  the  pyrites  needed 
by  the  British  and  other  explosives  factories  were  largely 
carried  on  by  hand  labour.  Smelting  operations  were 
also  affected,  and  could  only  be  carried  out  on  a  re- 

duced scale.  Not  only  was  the  supply  of  fuel  reduced 
far  below  necessities,  but  what  little  was  obtained  often 

cost  ten  times  the  pre-war  rates.  Iron  used  in  the 
precipitation  of  copper  was  so  high  in  price  that  the 
cost  of  copper  produced  by  the  wet  process  was  double 
that  of  normal  times.  The  price  received  for  copper 
during  the  year  compensated  only  to  a  limited  extent 
for  the  great  increase  of  costs.  Since  the  Armistice. 
the  purchasing  of  copper  has  fallen  off  to  a  very  large 
extent.     The  demand  for  pyrites  for  sulphur  content 

lor  industrial  purposes  has  not  yet  revived,  but,  when 
world  conditions  again  become  more  normal,  the  di- 

rectors believe  there  is  nothing  in  the  company's  affairs 
that  should  prevent  a  return  of  its  former  prosperity. 

Jibutil  (Anantapur)  Gold  Mines. — This  company 
was  formed  in  1911  by  John  Taylor  &  Sons  to  work  a 
gold  mine  in  Anantapur  district,  Madras  Presidency, 
that  had  been  developed  by  the  Nundydroog  company. 
Additional  capital  was  raised  in  1912  and  1913.  Re- 

cently it  was  announced  that  the  developments  do  not 
warrant  a  continuation  of  operations,  at  least  under 
present  conditions.  The  report  for  the  year  ended 
September  30  last  shows  that  18.200  tons  of  ore  was 
milled,  yielding  5,722  oz.  of  fine  gold,  which  realized 
£21,266.  The  loss  for  the  year  was  ;f8,054.  The 
plant  and  stores  are  being  sold,  and  if  sufficient  funds 
are  obtained  thereby,  the  directors  intend  to  continue 
exploration  at  the  most  promising  point,  the  500  ft. 
level  north  at  No.  1  Prospect  shaft. 
Mysore.— This  company  was  formed  in  1880  by  John 

Taylor  &  Sons  to  acquire  old  gold  workings  in  the 
Kolar  district,  Mysore  State,  South  India.  Dividends 
have  been  paid  continuously  since  1886,  but  since  1915 
the  developments  have  been  discouraging.  The  report 
for  1918  shows  a  considerable  fall  in  the  output,  and 
the  decrease,  which  started  three  years  ago,  has  become 
more  pronounced .  The  ore  milled  amounted  to  293, 186 
tons,  from  which  127,536oz.  of  gold  bullion  was  ex- 

tracted, and  568,635  tons  of  current  and  old  tailings 
yielded  66,127  oz.  of  gold  bullion.  The  total  gold  was 
equivalent  to  174,300  oz.  fine,  and  realized  /739,192 
In  1917,  the  figures  were  307,126  tons  and  ;?842,056. 
The  working  cost  was  ;^443,S45,  royalties  /39,828,  in- 

come tax  ;f  77,630.  and  expenditure  on  capital  account 
£51,576.  The  shareholders  received  £137.250.  at  the 
rate  of  45%,  as  compared  with  £259,250  and  85%  the 
year  before.  The  fall  in  output  was  chiefly  due  to  the 
lower  grade  of  the  ore  treated,  but  rock-bursis  and 
winding  accidents  also  contributed.  The  ore  reserves 
have  been  fairly  well  maintained,  the  figure  now  being 
910,000  tons,  as  compared  with  939,000  tons  at  the  end 
of  1917.  The  average  assay  value  is  not  given  in  either 
case,  but  a  further  reduction  in  the  yield  per  ton  milled 
is  foreshadowed.  The  maintenance  of  the  reserve  was 
effected  chiefly  by  important  discoveries  made  during 

stoping  in  McTaggart's  section,  and  no  considerable amounts  of  ore  were  disclosed  during  development 

in  either  McTaggart's  or  Ribblesdale's  sections. 
Ooregum. — 'This  company  belongs  to  the  John  Tay- 

lor &  Sons  group  operating  gold  mines  in  the  Kolar 
district.  Mysore  State,  South  India.  Mining  com- 

menced in  1888,  and  dividends  have  been  paid  continu- 
ously since  1891.  The  report  for  1918  shows  that 

152,780  tons  of  ore  was  milled,  yielding  77,185  fineoz. 
by  amalgamation,  while  205,488  tons  of  current  and 
accumulated  tailing  yielded  I2,446oz.  by  cyaniding. 

The  total  yield  was'  89,631  oz.,  realizing  £380,222. The  working  cost  was  £222,224,  the  royalties  £21,382. 
expenditure  on  new  circular  shaft  £9,471  ;  depreciation 
of  buildings  and  plant  £15,000  :  and  placed  to  reserve 
£5,000.  The  dividends  totalled  £102,193,  being  at 
the  rate  of  35%  on  the  preference  shares  and  25%  on 
the  ordinary  shares.  The  developments  at  depth  in 

Bullen's  section  show  poor  results,  but  in  Oakley's 
section  the  results  are  more  hopeful.  The  reserve  is 
estimated  at  392,690  tons,  a  fall  of  22,093  tons  during 

the  year.  A  decrease  in  the  yield  per  ton  is  fore- 
shadowed. 

Nundydroog. — This  company  belongs  to  the  John 
Taylor  &  Sons  group  operating  gold  mines  in  the 
Kolar  district,  Mysore  State,  South  India.  Milling 
started  in  1882  and  dividends  have  been  distributed 
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regularly  since  1S88  The  report  for  191 S  shows  that 
102.731  tons  of  ore  was  raised,  yielding  80.002 oz  of 
gold  bullion  by  amalgamation  ;  73,731  tons  of  current 
sandy  tailing  and  80,241  tons  of  current  and  old  slime 
tailing  was  cyanided  for  a  return  of  7,953  oz.  of  gold 
bullion.  The  total  yield  was7S,757oz.  line,  realizing 
;f  333, 759.  Thepercentageof  recovery  was  98  3.  The 
working  cost  was  /191,389,  royalties  /21.175,  outlay 
on  plant  and  buildings  ̂ 13,814,  and  expenditure  on 
shaft-sinking  /15.639.  The  shareholders  received 
/63.675,  the  dividend  being  at  the  rate  of  22.J%.  This 
distribution  is  the  smallest  on  record.  The  fall  is  ac- 

counted for  by  increased  costs,  the  lower  assay-value 
of  the  ore  raised,  labour  scarcity,  and  influenza.  As 
regards  ore  reserves,  these  are  calculated  at  202,300 
tons,  about  the  same  as  a  year  ago.  This  figure 
would  not  have  been  maintained  but  for  the  fact  that 
sloping  operations  yielded  more  ore  than  was  provided 
for  in  the  estimates.  The  new  circular  shaft  has  been 

sunk  to  a  depth  of  1 ,7-J4  ft. 
Sudan  Gold  Field. — This  company  was  formed  in 

1904  by  John  Taylor  &  Sons  to  prospect  in  the  Sudan 
between  the  20  th  and  22nd  parallels  of  latitude. 
Eventually  operations  were  centred  on  the  Om  Na- 
bardi  property.  Additional  capital  was  raised  in  1908, 
and  dividends  were  paid  for  the  years  1914,  1915,  and 
1916.  The  report  for  1918  shows  that  20,880  tons  of 
ore  was  raised,  which  yielded  11,248  oz.  of  gold  bull- 

ion by  amalgamation.  In  addition  15,025  of  sandy 
tailing  yielded  1,021  oz.  of  bullion,  and  1.535  tons  of 
slime  yielded  150  oz.  The  total  gold  realized  /43,944, 
while  the  working  cost  was  ;f45,410.  The  company 
recovered  .f  12,047  paid  as  Excess  Profits  Tax,  after 
the  raising  of  the  statutory  percentage  of  pro6t.  This 
is  the  first  year  of  regular  work  that  has  shown  a  loss, 
and  the  causes  are  about  equally  divided  between 
higher  costs  and  lower  yield  per  ton.  Owing  to  short- 

age of  labour,  development  has  been  greatly  restricted, 
and  the  reserves  have  been  consequently  depleted. 
Moreover  it  has  been  necessary  to  eliminate  from  the 
estimate  some  ore  that  will  not  meet  the  present  costs. 
The  poHcy  at  present  is  to  do  as  much  development 
as  the  surplus  revenue  will  permit. 

Tongkah  Harbour  Tin  Dredging. — This  company 
was  formed  in  Tasmania  in  I'i06  to  dredge  for  tin  on 
the  shore  at  Puket,  Tongkali  Island,  ofl  the  west  coast 
of  Siam.  The  moving  spirit  of  the  enterprise  was 
Captain  E.  T.  Miles.  The  report  for  the  year  ended 
September  30  last  shows  that  all  five  dredges  were  at 
work,  treating  altogether  3,383.250  cubic  yards  for  a 
yield  of  1,314  tons  of  tin  concentrate.  The  yield  per 
yard  was  087  lb.,  as  compared  with  0723  lb.  the  year 
before  ;  but  on  the  other  hand  the  amount  treated  was 
less,  comparing  with  3,682,550  yards.  Repairs  have 
been  frequently  necessary,  and  owing  to  the  absence 
of  material,  some  of  the  dredges  are  not  in  good  con- 

dition. The  dredge  working  in  deep  water  has  proved 
the  ground  to  be  richer  than  the  bore-holes  indicated, 
and  the  directors  are  encouraged  to  construct  new- 
dredges  to  work  the  ground  when  opportunity  presents. 
Owing  to  the  outer  harbour  being  exposed  to  periodical 
storms,  dredges  with  much  stronger  hulls  than  usual 
will  be  required.  The  accounts  show  an  income  of 
/221,561  after  payment  of  royalty,  and  a  net  profit  of 
£118,920      The  dividends  absorbed  £90,000. 
Champion  (Nigeria)  Tin  Fields. —  This  company 

was  formed  in  1909  as  the  Champion  Cold  Reefs  of 
West  Africa.  The  gold  properties  not  proving  of 
importance,  the  name  was  changed  in  1911,  and  at- 

tention was  directed  to  tin.  The  company  floated  the 
Naraguta  (Nigeria)  Tin  Mines,  the  Lucky  Chance 
Mines,  and  the  Tin  Fields  of  Northern  Nigeria,   and 

has  large  interests  iu  the  Berrida  arid  Naraguta  Ex- 
tended companies.  S.  R.  Bastard  is  chairman  and  C. 

G  Lush  is  consulting  engineer.  The  report  for  the 
year  ended  June  30  last  shows  an  income  of  /^29.281 
derived  from  profits  on  the  sale  of  shares,  receipts  of 
/l,965  from  dividends  and  interest,  and  a  revenue  of 

/3.729  from  the  sale  of  gold.  After  allow-ing  for  ex- 
penses and  depreciation,  the  net  profit  was  /22.970. 

Dividends  absorbing  ;f  10,000  have  been  paid.  Pros- 
pecting for  tin  was  recommenced  at  the  beginning  of 

1919  The  gold  industry  continues  to  be  barely  pay- 
able, but  new  ground  is  being  acquired.  As  regards 

the  Berrida  and  Lucky  Chance  companies,  these  are 
interested  in  the  Poldice  and  West  Poldice  tin-wolfram 
mines  in  Cornwall.  Operations  at  these  properties 
have  been  delayed,  but  it  is  hoped  that  the  Martin 
glass  concentration  tables  will  be  working  shortly. 

Knight  Central. — This  company  was  formed  in  1S95 
to  work  property  in  the  east  Rand,  to  the  south  of 
Knights  Deep.  Milling  started  in  1903,  but  little  profit 
has  ever  been  made.  Tlie  control  recently  passed  from 

Neumann's  to  the  Central  Mining  group.  A  year  ago 
the  results  of  development  were  so  poor,  especially  be- 

low the  dyke,  that  a  sale  or  alternatively  a  closure  was 
contemplated.  No  sale  could  be  effected,  however, 
and  in  the  meantime  a  discovery  of  ore  induced  the 
directors  to  continue  operations.  During  the  past 
year  the  results  have  been  comparatively  satisfactory. 
The  report  for  1918  shows  that  282,250  tons  aver- 

aging 6'26dwt.  per  ton  was  raised  and  sent  to  the  mill 
without  sorting.  The  yield  of  gold  by  amalgamation 
was  52.119  oz.,  and  by  cyaniding  31,577  oz.,  making  a 
total  of  83,696 oz.,  worth  ;f347,927,  or  24s.  8d.  per  ton. 
The  working  cost  was  /332,287,  or  23s.  7d.  per  ton, 
leaving  a  working  profit  of  i  15,649,  or  Is.  Id.  per  ton. 
A  year  ago  the  yield  and  cost  per  ton  were  20s.  9d.  and 
20s.  6d.  respectively.  The  ore  reserve  at  December 

31  was  estimated  at  275,000  tons  averaging  6'9dwt., 
as  compared  with  280,800  tons  averaging  5  9dwt.  the 

year  before. 
Tweefontein  Colliery. — This  company  was  formed 

in  1907  bv  Henderson's  Transvaal  Estates  to  work  the 
colliery  on  Tweefontein  farm  in  the  Middelburg  district 
of  the  Transvaal.  In  May,  1917,  an  amalgamation 
was  effected  with  Tweefontein  United  Collieries.  The 
report  for  1918  shows  that  the  sales  of  coal  up  to  July 
1  amounted  to  218,664  tons,  and  that  the  output  from 
the  combined  collieries  during  the  second  half  of  the 
year  was  517,967  tons.  The  profit  was  ;^22,446,  out 
of  which  /4,250  was  paid  as  excess  profits  tax  for  1917. 
The  balance  brought  forward  from  the  previous  year 
was  £22.\20.  The  dividends  paid  and  declared  for 
the  year  totalled  /19,500,  of  which  ;f7,500  went  to 
the  preference  shares,  being  10%,  and  ;f  12,000  to  the 
ordinary  sliares,  being  at  the  rate  of  20%. 

Le  Roi  No.  2. —This  company  was  formed  in  1900 
by  the  late  Whitaker  Wright  to  acquire  the  Josie,  An- 

nie, Poornian,  and  other  gold-copper  mines  at  Ross- 
land,  Bni;sli  Columbia.  Since  1901  the  control  has 
been  wiili  l.nd  Ernest  Hamilton,  and  the  management 
in  the  hami  of  Alexander  Hill  cS:  Stewart.  The  report 
for  the  year  ended  September  30  last  shows  that  19,642 
tons  of  ore  was  raised  and  sent  to  the  Trail  and  Granby 
smelters.  This  ore  averaged  S6dwt.  gold  per  ton, 
1  oz.  silver,  and  17  ",,  copper.  No  concentrating  ore 
was  mined  The  gross  value  of  the  ore  shipped  was 
8351,736,  and  the  net  amount  realized  was  $203,060. 
The  profit  for  the  year  was  ;f  4,918,  which  was  carried 
forward.  The  mines  contain  many  complicated  veins 
difficult  to  develop  and  follow.  Plans  are  now  being 

prepared  for  sinking  below  the  1,850  ft.  -    ̂ bj- 
to  explore  the  South  Rodney  ore-body  in  deptti» 
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MYSORE  GOLD   MINING   CO..   LTD. 
Directors:  Captain  W.  B.  McTaggart  {Cliairiitan),  Lord  Ribblesdale  iVice-Chainnan),    Lord  Glenconner, 
Hon.  Mark  F.  Napier,  Sir  ].   D.    Rees,    John    Taylor,    Robert   Taylor      Managers  :  John    Taylor   &    Sons. 
Secretary  :  W.  F.  Garland.     Office:  6,    (.)ueen   Street   Place,    London.    E.G. 4.     Formed    1880.     Capital: 

/305,000  in  shares  of  10s.  each. 

Business  :  Operates  a  gold  mine  in  Kolar  district,  Mysore  State,  South  India 

The   thirty-ninth    ordinary  general  meeting  of  the       a  total  to  the  credit  of  revenue  account  of  ̂ 708, 366. 
Mysore  Gold  Mining  Company.  Ltd.,  was  held  on  April 
10  at  Cannon  Street  Hotel,  London,  E.G.,  the  Right 

Hon.  Lord  Ribblesdale  (Vice-chairman)  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts  for  1918,  said  he  wished  they  had  a  state- 
ment of  affairs  to  consider  more  like  the  old  piping 

days  which  for  very  many  years  they  had  been  used 
to.  Hosvever,  as  practical  men  or  philosophers,  or  even 
as  mining  shareholders,  most  shareholders  must  have 

been  accustomed  to  the  ups  and  downs  of  mining  enter- 
prises, and  must  have  known  quite  well  that  reduced 

profits  must  meant  reduced  dividends.  The  reduced 

profits  were  almost  inevitable,  having  regard  to  the 
very  great  difficulty  under  which  mining  operations 
had  been  carried  on  during  the  war,  and  also  owing  to 
the  tremendous  cost  of  all  mining  materials  and  of 
every  supply  required  out  there,  which  must  materially 
add  to  working  expenses.  These  adverse  factors  would 
have  alone  been  sufficient  themselves  to  account  for 

the  reduction  in  the  profit,  but,  as  shareholders  also 

knew,  that  the  lower  parts  of  the  mines  had  not  de- 
veloped so  richly  as  they  would  have  liked.  This 

diminished  output  and  the  heavily  increased  cost  they 
were,  of  course,  prepared  for  :  but  they  had  also  been 

exposed  this  year  to  what  Captain  Bullen  in  his'report 

The  revenue  expenditure  was  ̂ 443,845,  and  the  re- 
sultant profit  .f  264, 521.  On  October  12  last  an  interim 

dividend  of  2s.  6d.  per  share  was  paid,  amounting  to 
;f76,250,  and  other  deductions,  including  income  tax, 
/77,630,  and  an  amount  written  off  expenditure  on 
capital  account,  ̂ 51,576,  left  an  available  sum  for  the 
final  dividend  for  the  year  of  ;f63,910.  This  admitted 
of  a  payment  of  2s.  per  share,  less  income  tax,  and 
such  dividend  was  paid  on  April  2.  The  total  distri- 

bution for  the  year  was  thus  4s.  6d.  per  share,  or  45% 
upon  the  capital  of  the  company.  The  gold  extrac. 
tion  was  less  by  23,654  ounces  and  ̂ 102,863  in  value, 
and  the  profit  was  less  by  /139,775  as  compared  with 
1917.  The  reserves  stood  at  the  high  figure  of  910,000 

tons,  and  with  all  the  difficulties  during  the  year  and 
the  disappointment  in  developments,  they  had  only 
been  depleted  by  29,000  tons  from  what  they  stood  at 
on  December  31,  1917. 

For  a  great  many  years  Mysore  was  a  high-grade 
mine,  that  is  to  say,  they  had  very  large  reserves  of 
rich  ore.  For  some  three  years  past  they  had  not 
made  any  very  great  discoveries,  and  the  lower  sections 
of  the  mine  had  not  been  as  productive  as  they  could 
wish  to  see.  The  position  was  that  at  present  they 

were  dealing  with  a  lower-grade  proposition  than  for- 

spoke  of  as  "a   perfect  series    of  calamities."     This     ̂ erly,  and  until  they  made  further  discoveries  of  rich 
series  of  calamities  had  tended  to  considerable  dis- 

organization both  underground  and  at  the  surface,  and 
they  were  quite  outside  their  control.  They  had  also 

tended  to  reduce  the  output  and  to  increase  the  work- 
ing costs.  In  August  last,  and  again, in  October,  the 

field  was  visited  by  an  epidemic  of  influenza  in  a  very 
severe  form.  They  had  13,600  cases  and  960  deaths. 
That  was  on  the  Kolar  field,  not  on  the  Mysore  mine 
alone.  Then,  again,  the  Mysore  mine,  which  had 
hitherto  not  experienced  these  disturbances,  was  visited 

by  two  serious  rock-bursts,  which,  in  addition  to  the 
repairing  and  reconstruction  necessitated,  interfered 

with  very  important  stoping  areas.  Another  contribu- 
tory cause  of  misfortune  was  the  over-winding  of  the 

engines  at  Edgar's  shait.  That  caused  material  dam- 
age to  the  shaft  equipment  and  great  delay  in  the 

hoisting  operations  through  this,  which  happened  to 
be  the  main  hauling-wav  of  the  mine. 

During  the  year  they  crushed  293,186  tons  of  ore, 

and  treated  by  cyanidation  56S.635  tons  of  tailing  and 
slime,  for  a  total  production  of  193,663  ounces  of  bar 

gold,  which  realized  /^739,192.  Deducting  the  royalty 
payable  to  the  Mysore  Government,  and  adding  inter- 

est on  deposit  account  and  investments,  etc.,  they  had 

orethepresentoutputofgoldcould  notimprove.  They 
hoped  it  would,  but  he  did  not  want  to  raise  hopes  or 
to  say  things  which  might  not  be  justified.  Mr.  Bullen 

stated  that  at  Ribblesdale's  section,  which  was  the 
deepest  part  of  the  mine,  he  had  considerable  hope 

that  they  were  entering  another  ore-shoot,  and  the  de- 
velopment there  would  no  doubt  be  watched  with 

great  interest.  Owing  to  the  partial  failure  of  the 
monsoons,  which  they  depended  upon  a  good  deal, 
because  they  very  much  affected  the  food  supply  of  the 
Kolar  field,  and  food  supply  naturally  affected  labour, 
they  were  rather  nervous  about  that  matter,  but  that 

had  more  or  less  passed  off.  The  were  now  rather 
anxious  about  the  water  available  in  the  Betamangalam 

tank,  by  which  the  mines  of  the  Kolar  field  were  sup- 
plied. The  tank  was  low  just  now,  and  although  such 

measures  as  it  might  be  practicable  to  adopt  had  been 
taken  with  a  view  to  obviating  inconvenience,  pending 
the  advent  of  the  next  rainy  season,  there  was  some 
little  anxiety  about  tliat  However,  these  matters 
were  receiving  the  consideration  of  the  Mysore  Govern- 

ment and  of  the  companies  concerned. 
Mr.  John  Taylor  seconded  the  motion,  and  after 

Mr.  Edgar  Taylor  has  given  details  of  the  work  at  the 
mine,  the  motion  was  carried  unanimously. 
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NUNDYDROOG  COMPANY,   LIMITED. 
Directors  :   Captain  W.  B.   McTaggart  {Chairman),  P.  C.  C.   Francis,  Vere  H.   Smith,  John  Taylor,  Robert 
Taylor.     Managers  :  John  Taylor  &  Sons.     Secretary  :  W.  L.  Bayley.     Office  :  6,  Queen  Street  Place,  Lon- 

don, E  C. 4.     Formed  1880,  reconstructed  1893.     Capital:    ;f2S3,'000  in  shares  of  10s.  each. Business  :  Operates  a  gold  mine  in  Kolar  district,  Mysore  State,  South  India. 

The  twenty-sixth   ordinary  general   meeting  of  the       on  the  whole,  been  below  expectation.     Thiswasmore 
Nundydroog  Company,  Ltd.,  was  held  on  April  9  al 
the  Cannon  Street  Hotel,  London,  E.G.,  Mr.  J.  Taylor 
presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  1918,  said  that  102,731  tons  of  ore 
was  treated  and  73,731  tons  of  tailing  and  80,241  tons 
of  slime  were  also  dealt  with,  the  total  production  from 
these  sources  being  78,757  oz.  of  fine  gold,  worth 
/333,759.  At  their  last  annual  meeting  the  Chairman 
was  able  to  report  that  the  extraction  of  the  gold  from 

the  ore  had  improved  from  93'35%  in  1916  to  961% 
in  1917.  During  1918  a  further  improvement  had 
taken  place,  98  i%  having  been  won.  The  average 

value  of  the  final  residues  was  only  6'2  grains  of  gold 
per  ton.  The  receipts  for  the  year,  after  allowing  for 
royalties,  amounted  to  ̂ 314,813,  and  the  expenditure 

to  ̂ '191,189,  leaving  a  profit  of  ̂ 123,424,  as  against /141,558  in  the  previous  year.  The  profit  and  loss 
account  was  credited  with  ̂ 127,077,  and  debited  with 
^84,513,  and  there  thus  remamed  a  balance  to  the 
credit  of  ;^42,564.  The  amount  on  the  debit  side  in- 

cluded;^ 13,814,  the  outlay  on  new  buildings,  machmery, 
and  plant ;  ;f  16,639,  the  further  cost  incurred  in  con- 

nection with  the  sinking  of  the  new  circular  shaft ; 
and  ̂ 5,000  written  off  the  value  of  the  bonds  held  in 
the  Indian  and  General  Mining  Trust  in  view  of  the 
depreciation  in  the  value  of  the  shares  held  by  the 
trust  in  companies  situate  on  the  AnantapurGoldfield. 
Out  of  the  credit  balance  they  had  paid  the  balance 
dividend  of  Is.  3d.  per  share,  which  amounted  to 

;{35,375,  and  allowed  of  /^7,189  being  carried  forward 
to  the  present  year's  account.  The  dividends  for  the 
year  under  review  amounted  to  2s.  3d.  per  10s.  share, 
less  income  tax.  The  falling  off  in  the  amount  of 
dividend  paid  was  to  be  regretted,  but  was  inevitable 
in  view  of  the  increased  costs  and  the  unfortunate  rise 
in  the  rate  of  exchange.  A  favourable  feature  was 
the  small  reduction  of  only  500  tons  in  the  estimated 
reserves  of  ore. 

Mr.  P.  C.  C.  Francis  seconded  the  resolution. 
Mr.  Edgar  Taylor  then  gave  particulars  of  work  at 

the  mine.  Level  driving  and  cross-cutting  during  the 
past  year  amounted  to  6,333  ft,  showing  the  consider- 

able increase  of  1,286  ft.,  though  the  total  footage  of 
development  work  was  only  278  ft.  more  than  in  the 
previous  year,  due  to  there  having  been  considerably 
less  progress  in  shaft-sinking,  winzes,  and  rises.  This 
came  about  partly  because  Kennedy's  shaft  had  been 
suspended  at  the  4,000  ft.  level,  as  the  development  of 
this  section  of  the  mine  below  that  level  would  be 
carried  on  from  the  new  subsidiary  vertical  shaft. 
This  latter  would  eventually  link  up  the  new  circular 
shaft  that  was  being  sunk  from  surface,  and  had 
already  attained  a  depth  of  1, 744ft.  vertical,  equivalent 
to  the  2, 150  ft.  level.  .Another  subsidiary  shaft  was  to 

be  sunk  below  the  3,800  ft.  level  in  Taylor's  section  of 
the  mine  further  south.  With  regard  to  the  new 
circular  shaft,  two  heavy  rock-bursts  occurred  near 
the  bottom  of  the  shaft,  which  considerably  delayed 
sinking.  The  permanent  direct-acting  winding  engine 
was  now  installed  here  and  should  facilitate  further 
work.     Development  results  throughout  theminehad. 

pectation. especially  the  case  north  of  Oriental  shaft  at  the 
3,800,  3,650,  and  3,500  ft.  levels.  In  the  neighbouring 
Balaghat  mine  to  the  north  the  levels  which  corres- 

pond to  the  3,800  and  3,650  were  in  good  ore  when 
suspended  within  a  few  feet  of  the  southern  Balaghat 
and  northern  Nundydroog  boundary.  It  was  there- 

fore probable  that  an  improvement  would  presently 
be  met  with  in  the  value  of  the  lode  in  these 
ends  as  they  progressed  further  north.  At  the 3,350  ft. 
level  north  of  Oriental  shaft  much  better  results  had 
been  obtained.  Immediately  to  the  north  of  the  big 
east  and  west  dyke  they  now  had  a  practically  contin- 

uous run  of  good  ore  ground  extending  for  435  ft.  in 
length.     The  value  of  this  ore-body  had  been  about 
1  oz.  2  dwt.  per  ton  over  widths  of  from  1 J  to  2J  ft.  In 

Kennedy's  section  the  winze  near  the  shaft  had  been 
sunk  from  the  3,800  ft.  level  to  25  ft.  below  the  4,000 
ft-  level  in  good  ore  lor  the  whole  distance,  averaging 
2  ft,,  assaying  18  dwt.,  and  improving  to  2  ft.  8  in. 
worth  1  oz.  in  the  last  45  ft.  sunk.  The4,000  ft.  levels 
north  and  south  had  been  commenced  from  this  winze, 
which  was  the  deepest  working  on  the  lode  in  this 
mine,  and  for  the  28  ft  driven  the  reef  had  averaged 
3  ft.  in  width,  assaying  IJ  oz.  .At  the  3,650  ft.  level 
this  ore-shoot  haa  a  length  of  638  ft.  and  at  the  3,800 
ft.  level  of  362  ft.  Theie  was  thus  shown  a  diminu- 

tion of  length  at  the  deeper  level,  but  as  development 
proceeded  at  the  4,000  ft.  level  it  washoped  that  matters 
would  improve  again.  The  reserves  were  now  estim- 

ated to  stand  at  202,300  tons,  and  showed  a  decrease 
of  500  tons  for  the  year.  The  electrically  operated 
hoist  at  Oriental  shaft  had  continued  to  do  good  work 

throughout  the  year,  as  also  the  new  one  at  Richards' . 
The  ore  milled  was  102,731  tons,  of  an  average  assay- 
value  of  15  dwt.  4  gr.  per  ton.  The  slime  treated  was 
74,351  tons.  The  cost  per  ton  of  ore  mined  and  treated 
in  1918  was  £l.  7s.  ejd.,  as  against  £l.  6s.  5jd.  in 
1917.  This  was  exclusive  of  development  charges, 
which  amounted  to  /47,500,  as  against  ;f44,400  last 
year.  The  pre-war  figures  for  the  year  1914  showed 
costs,  excluding  development  charges,  amounting  to 
£l.  2s.  lid.  per  ton  mined  and  treated,  an  increase, 
due  to  war  conditions,  of  4s.  7id.  per  ton.  Of  this, 
2s.  4jd.  per  ton  was  due  to  the  rise  in  exchange.  A 
position  which  was  causing  some  concern  had  arisen 
during  the  past  few  months  in  regard  to  the  water 
supply  and  the  food  supplies  for  the  native  population. 
With  regard  to  the  former,  the  situation  would  be 
alleviated  by  a  timely  rainfall  in  ihe  neighbourhood 
of  the  drainage  area  of  the  Betamangalam  tank,  and 
they  were  awaiting  news  from  India  in  this  respect. 
The  food  supply  question  had  received  prompt  atten- 

tion, and  as  every  precaution  had  been  taken  by  their 
officials  in  India,  it  was  hoped  the  difficulties  had  been 
removed. 

To  summarize  the  position,  they  would  agree  that, 
having  regard  to  the  fact  that  the  gold  production  for 
last  year,  in  spite  of  the  adverse  conditions  existing, 
was  only  829  oz.  below  that  of  the  previous  year,  the 
record  for  1918  must  not  be  regarded  with  dissatisfac- 

tion from  the  mining  point  of  view. 
The  resolution  was  unanimously  adopted. 
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OOREGUM  GOLD    MINING  CO.  OF  INDIA.   LTD. 
Directors:  Malcolm  Low  {Chairman],  Sir  ].  D.  Kees,   Lt.-Col.  Sir  Donald  Robertson.  Jolin  Taylor,  Edgar 
Taylor,  Robert  Taylor.     Managers:  John  Taylor  &  Sons.     Secretary:  V.  H.   Williams.     Office:  6,  Queen 
Street  Place,  London,   E.G. 4.     Formed  1880.     Capital  issued  :  48L544  ordinary  shares  and  240,000  prefer- 

ence, both  of  10s.  each. 

Business  :     Operates  a  gold  mine  in  Kolar  district,  Mysore  State,  South  India. 

The  ordinary  general  meeting  of  theOoregum  Gold       that  at  this  horizon  in  the  northern  drivage  from  the 
Mining  Gompany  of  India,  Ltd.,  was  held  on  -\pril  8 
at  the  Cannon  Street  Hotel,  London,  E.G.,  Mr.  Mal- 

colm Low  (Ghairman  of  the  company)  presiding. 
The  Gliairman,  in  moving  the  adoption  of  the  report 

and  accounts  for  191 S.  said  that  the  results  of  the 

vear's  operations,  though  substantively  good,  were  not 
so  good  as  they  were  in  the  year  1917.  The  tonnages 
dealt  with  were  ;  at  the  mill  152,780  tons,  and  at  the 

cyanide  works  205,438  tons,  showing  respective  de- 
creases of  2,300  tons  and  nine  tons  as  compared  with 

the  results  of  the  year  before.  The  yield  of  gold  per 
ton  milled  was  49  grains  higher  and  that  per  ton 

cyanided  was  3'4  grains  lower  than  the  Bgures  for 
1917.  The  total  amount  of  gold  obtained  was 
89,631  oz.  against  90,687  oz.  the  year  before, 
showing  a  decrease  of  1,056  oz.  .\fter  deducting 
royalty  due  to  the  Mysore  Government,  the  gold 
realized  ;^358,837,  and  the  total  income  of  the  year 
was  ̂ 366, 007.  The  expenditure  was  ,^222, 224,  leav- 

ing a  profit  of  /143,782.  There  were  two  amounts 
written  oft,  namely,  ;fl5,000  for  depreciation  and 
;f9,471  on  account  of  the  circular  shaft,  while  /5,000 
and  ./l.OOO  were  transferred  to  reserves.  Interim 
dividends  paid  in  October  last  absorbed  ̂ 48,677,  and 
the  vear  ended  with  a  disposable  balance  of  /60,955, 
which  would  admit  of  a  final  dividend  of  Is.  6d.  per 
shareon  both  classes  of  shares.  The  dividends  for  the 
year  would,  therefore,  be  3s  6d.  per  share,  or  35%,  no 

the  preference  shares,  and  2s.  6d.  per  share,  or  25°ti, 
on  the  ordinary  shares.  While  they  must  regret  the 
drop  of  6d.  per  share  in  the  dividends,  they  would 
have  found  little  difficulty  in  laying  their  finger  upon 
the  cause  It  was  essentially,  of  course,  increased 
working  costs.  These  totalled  ;f222,234,  against 
;f  199,252  in  the  year  before,  showing  an  increase  of 
very  nearly  /23,000.  No  less  than  /10,SOO  of  this 

,'^'23,000  was  due  to  the  increased  rateof  exchange  which 
prevailed  during  the  year.  The  remaining  portion  of 
the  increased  costs  was  due  to  unavoidable  increases 
in  the  prices  of  material  and  freight,  and  also  to  war 
bonuses  and  increases  of  wages  and  salaries  necessita- 

ted by  the  times. 
Mr   John  Taylor  seconded  the  motion. 
Mr.  Edgar  Taylor  then  gave  details  of  results  at  the 

mine.  The  reserves  of  ore  now  stood  at  392,690 

tons,  having  decreased  22,093  tons  on  the  previousesti- 
mate.  This  decrease  had  been  anticipated,  as  it  was 
known  that  a  good  deal  of  dead  driving  would  have  to 
be  done  to  pass  through  the  zone  of  ground  so  seriously 

disturbed  by  cross-courses  in  Bullen's  section  to  the 
north  He  might  safely  repeat  what  was  said  last  year, 
namely,  that  stoping  would  undoubtedly  reveal  a  con- 

siderable ciuantity  of  ore  between  these  cross-courses. 

In  Taylor's  section  the  shaft  was  sunk  to  the  59th  level and  the  58th  level  was  driven  north  and  connected 

with  Oakley's  This  section  was  full  of  possibilities, 
but  there  was  nothing  of  importance  to  record  for  the 

past  year.  In  Oakley's  section  the  shaft  was  sunk  to 
ihe  60ih  level.  A  level  north  at  that  depth  had  been 
commenced  and  should  soon  reach  the  rich  shoot  seen 
at  the  levels  above      They  had  that  day  heard  by  mail 

inze  below  the  57th  level,  which  had  reached  the 
60th  level,  the  lode  was  a  foot  and  a-half  in  width, 
assaying  11  dwt.,  and  in  the  south  drive  it  was  a  foot 
and  a-quarter  wide,  assaying  14  dsvt.  The  59th  levels 
north  and  south  from  this  shaft  totalled  1 47  ft.  in  length 
on  reef  2ft.  wide,  assaying  19dwt  per  ton,  and  the 
value  had  increased,  the  lode  in  the  north  level  being 
a  foot  and  a-half  wide,  assaying  1  oz.  5  dwt.  This  was 
highly  encouraging,  not  only  for  this  mine  but  for  the 
field  in  general.  The  level  next  above,  the  58th,  had 
developed  reef  Ijft.  in  width  worth  1  oz.  per  ton  over 
a  length  of  452  ft.  The  very  good  assay  of  2  oz.  5  dwt. 

had  lately  been  obtained  here.  Oakley'ssection,  there- fore, continued,  on  the  whole,  most  promising.  The 
shoot  when  first  discovered  higher  up  had  but  a  short 
length,  but  it  now  showed  distinct  signs  of  lengthening 
out  and  of  opening  up  a  substantial  tonnage  of  ore  re- 

serves. In  liullen's  section  the  shaft  was  sunk  273  ft. 
to  38  ft  below  the  60th  level.  The  reef  had  steepened 
considerably  at  the  depth  now  attained,  and  the  shaft 

was  being  sunk  at  an  angle  of  75°  from  the  horizontal. At  the  58th  level  north  and  south  the  zone  disturbed 

by  the  cross-course,  already  mentioned,  was  encoun- 
tered. 581  ft.  weredriven  at  this  horizonand,  although 

the  reef  made  its  appearance  at  intervals,  no  estimate 
of  ore  ground  could  yet  be  made.  At  the  57th  level 
north  a  drive  was  commenced  from  the  second  winze, 
and  for  the  short  distance  driven,  18  ft  ,  the  quartz 
averaged  3iJ  ft.  in  width,  assaying  .^  oz.  per  ton.  In 
the  south  end  the  reef  was  6  ft.  wide,  assaying  1  oz. 
2  dwt.,  and  in  the  north  end  5  ft.  9  in.  wide,  assaying 
12  dwt  The  56th  level  north  was  continued  during 
the  year.  At  this  horizon  the  reef  was  in  close  vicinity 
to,  and  sometimes  cut  out  by,  the  cross-course,  but  for 
an  aggregate  length  of  330  ft.  the  reef  was  clearly  de- 

fined, varying  in  width  from  1^  to  2]  f-  and  assaying 
from  13  dwt.  to  1  oz.  4  dwt.  per  ton,  and  the  latest  news 
of  the  increased  width  and  value  at  these  important 
points  was  very  gratifying.  The  55th  and  54th  levels 
north  were  also  continued  until  the  large  east  and  west 
dyke  was  encountered  close  to  the  north  boundary. 
At  these  last  two  levels  good  reef  assaying  loz,  per 
ton,  and  over,  was  encountered  for  an  aggregate  length 

of  400  ft.,  the  width  varying  from  2  ft.  to  5}' ft.  The  cir- 
cular shaft,  somewhat  to  the  north  of  Taylor's  shaft, 

but  ol  course  a  long  distance  to  the  west,  was  sunk 

260  ft  and  is  now  332  ft.  deep.  Oakley's  and  Bullen's shafts  had  reached  the  60th  level,  which  was  5,419  ft. 
verticallv  below  surface.  .\t  this  depth  ventilation  be- 

came a  diiticult  and  important  matter,  but  with  the 
assistance  of  the  fans  installed  at  the  50th  and  55th 
levels,  the  lower  levels  of  the  mine  had  been  kept  well 
ventilated,  and  there  was  a  better  circulation  of  air 
through  the  stoping  sections.  With  a  view  to  further 
improvement  of  the  natural  ventilation  they  were  en- 

larging the  upper  part  of  Wallroth's  shaft,  which  was 
an  upcast,  and  had  converted  the  vertical  portion  from 
rectangular  to  circular  bricked  form  These  improve- 

ments svould  probably  suffice  until  such  lime  as  the 
new  circular  shaft  reached  the  32nd  level. 

The  motion  was  carried  unanimously. 
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JIBUTIL   (ANANTAPUR)   GOLD   MINES.    LTD. 
Directors  :  Capt.  W.  B.  McTaggart  (Chairman),  Lt.-Col.  Sir  Donald  Robertson.  Vere  H.  Smith,  John  Tay- 

lor, Arthur  E.   Taylor,  Lord  Vaux  of  Harrowden.     Managers  and  Consulting  Engineers  :  John  Taylor  & 
Sons.     Office  :  6,  Queen  Street  Place,  London,  E.C.4.     Forintd  1911,  reconstructed  1913.     Capital  issued  : 

£25,000  in  preference  shares  and  /^211,232  in  ordinary  shares,  both  of  10s.  each. 
Business  :  Owns  a  gold  mine  in  .\nantapur  district,  Madras  Presidency,  India. 

The   sixth  ordinary  general  meeting  of  the  Jibutil 
l.\nantapur)  Gold  Mines,  Ltd..  was  held  at  the  offices 
of  the  company,  6,  Queen  Street  Place,  London,  E,C  , 
on  March  20,  Mr.  Vere  Herbert  Smith  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  September  30  last, 
said  that  18,200  tons  of  ore  was  treated,  the  extraction 
of  gold  therefrom  being  5.722  oz.  of  fine  gold  of  a  value 
of  £24,266.  The  total  expenditure  was  £32,616,  and 
the  receipts  £24,562,  resulting  in  a  loss  of  £8,054.  In 
the  month  of  October  last  the  final  clean  up  of  the  re- 

duction plant  was  effected,  which  realized  450 oz.  of 
fine  gold  worth  £l  ,905.  Since  December,  1913,  when 
crushing  commenced,  128,570  tons  of  ore  had  been 
treated,  yielding  35,816  oz.  of  fine  gold,  of  a  value  of 
£  152,662.  Small  profits  were  made  in  1915,  1916,  and 
1917,  but  in  the  year  under  review  a  loss  occurred  of 
£8.054,  as  mentioned,  notwithstanding  the  fact  thai 
the  average  extraction  for  that  year  was  6dwt.  6gr. 
of  gold  per  ton,  which  vvias  the  highest  obtained  in  any 
year.  This  unfortunate  result  was  chiefly  attributable 
to  the  greatly  increased  costs  of  materials  and  stores 
and  the  unfavourable  exchanges  which  prevailed  for 

remittances  of  money  to  India,  and  other  adverse  fac- 
tors arising  out  of  war  conditions.  In  a  circular  dated 

October  30  last,  the  directors  informed  shareholders 
that  as  the  general  conditions  affecting  the  work  of  the 
mine  had  become  increasingly  difficult,  it  had  been 
decided  to  suspend  all  minmg  work.  In  a  further  com- 

munication to  the  shareholders,  dated  December  3 
last,  the  board  intimated  that  they  had  requested  Mr. 
C.  H.  Richards,  the  superintendent  of  the  Nundydroog 
mine,  to  visit  the  Jibutil  property,  and  advise  upon  the 
prospect  of  the  mines  being  successfully  reopened,  in 
the  light  of  the  recent  developments,  Mr.  Richards 
expressed  the  opinion  that  there  was  not  sufficient 
hope  of  permanent  and  improved  values  in  the  ore- 
bodies  recently  worked  to  warrant  the  expenditure 
necessary  to  reopen  the  mines  No.  1  Prospect  shaft 
centre  was  one  of  the  points  referred  to  by  Mr.  Rich- 

ards as  holding  out  promise,  and  showing  a  decided 
improvement  in  the  400ft.  level.  The  directors  and 
managers  considered  that  further  work  should  be  un- 

dertaken at  this  centre,  when  the  general  conditions 
became  more  favourable. 

Mr.  John  Taylor  seconded  the  resolution,  and  it  was 
carried  unanimously. 

DOLCOATH    MINE,   LIMITED. 
Directors  :  Frank  Harvey  (Chairnian),  Oliver  Wethered  {Vice  Chairman),  R.  Arthur  Thomas  [Managing 
Director),  James  M.   Holman,  F.  A.  Robinson.  F.   W.   Thomas,   E    W.  Janson.     Secretary  :  J.    F.   Odgers. 

0_fficc  :  Camborne.     Formed  1895.     Capital :   £350.000  ;  debentures  £75,000. 
Business  :  Operates  a  tin  mine  at  Camborne,  Cornwall. 

The  twenty-fourth  annual  general  meeting  of  Dol-  Mr.  R.  Arthur  Thomas,  managing  director,  said  the 
oath  Mine,  Ltd.,  was  held  at  Salisbury  House,  Lon-       present  position  due  to  increase  in  costs  could  be  met 
don,  E  C.2.,  on  March  26,  Mr.  Oliver  Wethered  pre- 
siding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  half-year  ended  December  31, 
said  that  the  ore  crushed  was  less  by  4,067  tons  as  com- 

pared with  the  previous  half-year,  but  that  the  tin  ob- 
tained per  ton  showed  an  increase  of  2'481b.,  so  that 

the  tin  actually  sold  was  only  20  tons  less.  The  price 
realized  showed  an  increase  of  4s.  lid.  per  ton,  but 
UEiliappily  the  costs  reached  the  unprecedented  figure 
of  £2.  7s.  9d.  per  ton.  compared  with  £l.  3s.  lOd.  for 
the  last  complete  half-year  before  the  war.  Thedimin- 
ished  output  meant  a  greater  ratio  of  standing  charges. 
The  tonnage  for  the  last  half-year  was  less  than  half  that 
of  the  last  complete  half  year  before  the  year,  and  12% 
less  than  that  of  the  first  half  of  1918.  He  hoped  and 
believed  that  they  had  reached  the  lowest  point  of  out- 

put, and  that  their  returning  miners  would  help  to  re- 
store the  fortunes  of  the  old  mine.  The  cost  of  ma- 

terials must  in  a  very  large  number  of  cases  be  reduced. 
They  would  watch  with  interest  the  effect  of  the 
amalgamation  of  practically  all  the  explosives  com- 

panies, looking  for  a  large  reduction  in  the  prices.  A 
most  important  question  was  the  cost  of  coal  used  for 
power  and  in  calcining.  In  1914  the  cost  for  coal  and 
electrical  power  was  3s.  lOd.  per  ton  of  ore.  and  for 
1918  it  was  10s.  4d. 

Mr.  F.  A.  Robinson  seconded  the  motion. 

in  two  ways.  In  the  first  place  they  must  get  more 
production,  and  it  was  most  essential  that  they  should 
get  more  production  per  man.  With  an  increased 
production  of  tin-stuff,  costs  per  ton  would  naturally 
diminish,  as  Dolcoath's  standing  charges  bore  a  heavy 
proportion  to  the  total  expenditure.  In  the  second 
place,  the  question  was:  what  chances  were  there  in 
the  mine  for  future  development?  On  the  previous 
occasion,  he  indicated  the  view  that  there  was  no  pro- 

nounced chance  in  Dolcoath  of  discovering  large  ton- 

nages of  tin-stuff"  capable  of  restoring  it  toils  former pre  eminent  position  ;  but  there  were  unexplored  areas 
which  could  be  developed  and  which  would  be  more 
in  the  nature  of  compensating  advantages  than  big 
discoveries,  which  would  enable  them  to  hold  the  pres- 

ent position.  He  also  mentioned  some  ground  to  the 
north,  and  there  were  the  North  and  South  Roskear 
setts,  which  had  been  attached  to  Dolcoath.  When 
these  lodes,  which  had  been  extremely  profitable  in  the 
killas.  were  developed  in  the  granite,  he  personally 
looked  forward  to  a  large  and  profitable  production  of 
tin.  He  would,  however,  be  wanting  in  his  duty  if  he 
did  not  point  out  that  very  large  sums  of  money  would 
be  required  toproperlyexploreanddevelopthesemines. 
They  were  giving  great  attention  to  this  matter  and 
had  been  for  some  time  past  engaged  in  formulating  an 
engineering  scheme  for  the  purpose. 

The  motion  was  carried  unanimouslv. 
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KWALL  TINFIELDS   OF   NIGERIA,    LTD. 
Directors:  H.  G.  Latilla  (C/iai/man),  E.  H.  Eldridge,  J    P.  Rowe,  S.  S   Briggs.     Secretary  :  W.  M.  Camp- 

bell.    Office:   Finsbury   Pavement    House,   London,  EC.     Formed  1912.     Capital  issued:  £41,755  in  5s. 
shares. 

Business  :  Development  of  alluvial  tin  properties  in  Nigeria 

The   ordinary   general  meeting  of  Kwall  Tinfields       of  consulting  engineer  to  the  Burma  Corporation — and 
shall  hope  to  arrange  for  a  full  report  by  him.  If  this 
is  satisfactory,  as  may  properly  be  expected,  there  will 
be  no  difficulty  in  arranging  for  such  funds  as  the  busi- 

ness may  require. 
As  stated  in  the  report,  the  profit  for  the  period  was 

;f4,451,  ISs.  2d.,  which,  taking  into  consideration  the 
increased  cost  of  all  material,  stores,  etc.,  consequent 
upon  the  war,  is,  I  think,  a  satisfactory  result.  To  the 
profit  of  £4.451.  18s.  2d.  the  balance  as  per  last  ac- 

counts— namely,  /130.  17s.  7d. — has  to  be  added, 
making  a  total  of  ;/f  4,582.  15s.  9d.  From  this  amount 
the  percentage  of  profit  accruing  to  the  directors — 
namely,  /222.  lis.  lOd— together  with  ,^3,205.  18s. 
3d.  being  the  amount  absorbed  by  the  interim  divi- 

dend of  6d  per  share  (less  tax)  declared  on  July  3  last, 
has  to  be  deducted,  leaving  /1, 154  5s.  8d.  to  be  car- 

ried forward.  Tin  ore  appears  in  the  accounts  at 
,f33,243.  lis.  5d.  of  which  ;f25,334.  8s.  3d.  has  been 
realized,  and  /7,909.  3s.  2d.  is  the  estimated  value  of 
tin  in  course  of  transit. 

With  regard  to  our  tin  ground,  Mr.  Cousin  advises 

us  that,  although  for  reasons  stated  in  the  directors' 
report  our  monthly  outputs  have  been  poor,  particu- 

larly having  regard  to  the  considerable  amount  spent 
on  the  property,  we  may  expect  regular  returns  for 
years  to  come  in  accordance  with  his  original  forecast. 
Given  these  returns,  and  allowing  for  even  a  big  drop 
in  the  price  of  tin,  we  should  be  able  to  earn  and  pay 
vou  good  dividends  on  our  capital.  While  what  is 
likely  to  come  to  us  from  the  silver-lead  may  represent 
something  very  handsome,  obviously  I  cannot  attempt 
to  submit  any  figures.  On  the  known  facts  we  are,  I 
think,  entitled  to  expect  big  things,  as  this  may  well 
prove  the  most  important  mineral  discovery  of  recent 

years. 
As  intimated  in  the  report,  Mr.  ].  M.  lies  has  relin- 

quished his  appointment  as  advisory-engineer.  We 
have,  however,  been  fortunate  enough  to  secure  the 
services  of  Mr.  H.  F.  Hueston,  who  is  the  manager  of 
Ex- Lands  Nigeria,  Ltd.,  in  his  place.  Mr.  Hueston 
has  been  asked  to  make  a  full  report  on  the  property, 
and  immediately  the  same  is  received  it  will  be  com- 

municated to  the  shareholders. 

I  have  very  little  more  to  add,  except  that  you  will 
probably  recollect  that  we  got  into  the  bad  books  of 
the  Treasury  because  we  made  our  issue  without  per- 

mission, and  that  the  Stock  Exchange  consequently 
struck  our  shares  out  of  the  list.  An  application  has 
been  made  to  the  Stock  Exchange  for  reinstatement. 
Dealings,  as  you  are  probably  aware,  take  place  in  the 
shares,  \  iliink,  fairly  heavily;  many  thousand  shares 
have  beijii  changing  hands  each  day,  but  that  is  not 
quite  the  -ame  as  having  our  shares  marked  in  the  list, 
and  I,  for  one,  shall  be  glad  to  have  them  reinstated. 
I  ihink,  also,  that  we  shall  be  entitled  to  have  a  settle- 

ment in  the  new  f^hares.  for  which  some  of  you  sub- 
scribed at  par  last  year. 

Mr.  E.  H.  Eldridge  seconded  the  motion,  which,  in 
the  absence  of  question  or  comment,  was  carried  unani- 
mously. 

The  appointment  of  Mr.  S.  S.  Briggs  to  a  seat  on 
the  board  was  confirmed,  and  the  retiring  director, 
Mr    H.  G.  Latilla,  was  reelected. 

of  Nigeria,  Ltd.,  was  held  on  April  9  at  River  Plate 
House.  Finsbury  Circus,  London,  E.C.,  Mr.  H.  G. 
Latilla  (the  Chairman  of  the  company)  presiding. 

The  Secretary  (Mr.  W.  M.  Campbell)  having  read 
the  notice  convening  the  meeting  and  the  report  of  the 
auditors. 

The  Chairman  said  ;  I  do  not  think  the  accounts  re- 
quiremuchexplanation.  .-^s  you  are  aware,  the  capital 
has  been  increased  to  ;f  100. 000  by  a  resolution  passed  at 
an  extraordinary  meeting  of  shareholders  held  on 
June  12  last  You  will  remember  that  at  that  meeting 
I  hinted  at  a  possible  bonus  as  a  result  of  the  sale  of  a 
portion  of  our  properties.  Solely  owing  to  the 
Treasury  embargo  a  deal  was  impracticable.  At  the 
same  meeting  I  also  made  a  promise  that  shareholders 
would  be  given  an  opportunity  of  subscribing  to  the 
new  issue  at  par.  Many  shareholders  availed  them- 

selves of  this  opportunity,  and  as  a  result  75  455  shares 
ha%-e  been  taken  up  and  have  been  issued  since  the 
date  of  the  accounts  The  balance  of  the  new  issue 

— that  is,  125,545  shares — have  also  been  issued  since 
that  dale  in  part  satisfaction  of  the  new  properties  ac- 
c|uired  by  the  company.  It  will  be  seen  from  the 
accounts  that  the  issued  capital  as  at  the  date  thereof 
was  198.020  shares,  upon  which  the  sum  of  /43,305 
had  been  paid.  .\  further  sum  of  ;f5,000  has  since 
been  received  upon  the  31,000  additional  shares 
issued.  The  total  issued  capital  of  your  company  at 

the  present  date  is  39S.680  shares  of  5s.  each,  amount- 
ing to  £99,670.  It  will  be  within  your  recollection 

that  the  new  area  acquired,  which  I  dealt  with  pretty 
exhaustively  at  the  meeting  at  which  its  acquisition  was 
approved,  consists  of  exclusive  prospecting  licences 

overan  area  of  28  square  milesadjoining  the  company's 
property.  You  company  has,  however,  under  the  same 
arrangement,  acquired  something  in  addition  to  these  ex- 

clusive prospecting  licences  which  I  was  not  in  a  posi- 
tion to  tell  you  about  at  the  meeting  held  in  June — 

namely,  a  30%  undivided  interest  in  a  silver-lead  prop- 
erty. Y'ou  will  all  desire  to  hear  about  this  new  dis- 

covery. At  the  moment  I  cannot  give  you  a  great 
deal  of  information  for  two  reason,  firstly,  because  we 

have  not  yet  received  Mr.  Cousin's  full  report,  and, 
secondly,  because  we  are  busily  engaged  in  adding  to 
our  properties,  for  which  purpose  a  second  expedition 
has  been  fitted  out.  What  I  can  tell  you,  however — 
and  for  this  my  authority  is  Mr.  Cousin — is  that  there 
seem  to  be  vast  deposits  of  silver-lead  and  zinc  blende. 
'  )re  bodies  can  be  traced  for  over  50  miles.  The  ore- 
bodies  are  of  good  width  and  average  assays  of  samples 
so  far  received  show  ore  contents  of  roughly  £20 
sterling  per  ton,  or  the  equivalent  of,  say,  5  oz.  of 
gold.  Mr.  Consul  also  states  that  the  conditions  for 
cheap  working  and  transport  are  excellent.  I  might, 
perhaps,  usefully  add  that  the  interests  in  this  dis- 

covery are  held  as  follow  :  Kwall  Tinfields,  30%  ; 
Transvaal  and  Rhodesian  Estates,  30%  ;  Union  and 
Kliodesian  Trust.  30%  ;  and  original  prospectors,  10%. 
Vou  will  be  kept  informed  of  developments,  and  I  only 

hope  that  Mr  Cousin's  strongly  expressed  views  as  to 
the  great  possibilities  will  be  borne  out  by  results. 
We  are  negotiating  with  one  of  the  leading  engineers 
— until  quite  recently  holding  the  important  position 
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CHAMPION   (NIGERIA)    TIN    FIELDS,    LTD. 
Directors:  S.  R.  Bastard  {Chairman),  F.   N.  Best,  John  Waddington.     Consulting  Engineer  in  Nigeria: 
R.     W.     Hanam.     Secretary::  A.    J.    CuUey.     Office:   Friars    House,   New   Broad   Street,   London,    E.C.2. 

Formed  1909.     Capital:  ;f 50, 000  in  shares  of  5s.  each. 

Business  :  Development  and  finance  of  Nigerian  tin  properties. 

The  eighth  ordinary  general  meeting  of  the  Champion 

(Nigeria)  Tin  Fields,  Ltd.,  was  held  on  April  7  at  Win- 
chester House,  London,  E.C.,  Mr.  Segar  R.  Bastard 

(Chairman  of  the  company)  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts,  said  that,  with  regard  to  the  position  of 
the  company  and  its  holdings  in  subsidiary  companies, 
there  was  very  little  fresh  to  report.  Since  the  field 
re-opened  in  Nigeria  at  the  beginning  of  the  year  they 
had  acquired  certain  interests,  but  he  had  received  no 
detailed  particulars,  and  could  not  say  anything  very 
definite  about  them.  As  far  as  he  could  gather,  their 
manager  had  obtained  an  area  east  of  Jos  and  another 
near  Naraguta  E.\tended.  They  had  also  secured  an 
E.P.L.  over  two  square  miles  on  which  three  mining 
rights  had  been  taken  up,  and  their  manager  was  ne- 

gotiating for  the  purchase  of  further  rights.  Their 
gold  property  consisted  of  two  square  miles  and  one 
E  P.L.,  on  which  they  had  taken  upthreeminingnghts, 
and  they  were  interested  with  another  syndicate  in  a 
further  mining  right.  In  addition  to  this  they  had 
recently  despatched  another  expedition,  particulars  of 
which  he  did  not  wish  to  disclose,  but  which  he  was 
sure  had  great  prospects.  This  was  not  actually  in 
Nigeria,  but  it  was  in  West  Africa.  It  would  be  a  large 
proposition  if  they  acquired  it.  Particulars  would  be 
communicated  to  the  shareholders  as  soon  as  possible. 

They  had  acted  drastically,  as  regarded  the  balance 
sheet,  in  writing  off  what  they  had  been  spending  on 
the  gold  properties.  They  had,  therefore,  not  erred 
on  the  side  of  over-estimating  the  values  of  the  shares 
they  had  in  other  companies.  They  had  realized 
further  shares,  and  had  a  considerable  amount  of  cash 
in  hand,  with  which  they  would  be  able,  if  circum- 

stances warranted,  to  do  further  business.  With  re- 
gard to  their  subsidiary  companies,  the  Berrida  had 

acquired  an  interest  in  a  Cornish  mining  property  called 
the  Poldice,  where  they  had  been  at  work  for  over  16 
months.  They  had  experienced  much  delay  in  ob- 

taining the  requisite  plant,  but  he  looked  upon  the 
prospect  there  as  exceedingly  good.  The  Naraguta 
Extended  continued  to  be  a  good  producer  ;  the  Tin 
Fields  of  Nigeria  had  acquired  a  new  property,  and 
was  a  very  good  company  ;  and  the  Lucky  Chance 
Mines,  in  which  they  had  a  large  holding,  had  a  large 
interest  in  Berrida,  so  that  there  was  a  good  prospect 
with  regard  to  their  interests  in  these  companies. 

Mr.  Frank  N.  Best  seconded  the  resolution. 

Mr.  Wood  said  that  the  shareholders  had  every  con- 
fidence in  the  board,  who,  he  considered,  were  manag- 

ing the  company  in  a  very  satisfactory  manner.  It 
appeared  to  him  from  the  figures  that  they  had  liquid 
assets  to  the  amount  of  ̂ 61,062  and  liabilities  svhich 
were  practically  only  .f7,044. 

The  resolution  was  carried  unanimously. 

MUREX  COMPANY.   LIMITED. 
Directors:    G.    P.   Joseph    [Chairman    and    Managing    Director),   D.    Anderson,    E.    Spyer.      Secretary 
W.   Weir.     O^ce  :  1,  London  Wall  Buildings,  London,  E.C. 2.     Formed  I91i.     Capital:  £S6,6'i3.    5s.,  ir 

5s.  shares. 

Business  :  Owns  the  Murex  magnetic  separation  patents  ;   has  recently  been  producing  tungsten. 

The  sixth  ordinary  general  meeting  of  the   Murex       for  the  demand  of  tungsten  such  as  followed  the  sign- 
Co.,  Ltd.,  was  held  on  March  17  at  Salisbury  House, 
London,  E.C  ,  Mr.  George  P.  Joseph  (the  Chairman) 
presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  1918,  explained  the  causes 
which  had  led  to  the  reduced  profits.  There  was  an 

increase  of  /^3,000  in  the  amount  of  interest  paid,  ow- ing to  the  action  of  the  Ministry  of  Munitions  in  not 
relieving  the  company  of  its  stocks.  During  the  greater 
part  of  the  past  year  the  company  was  making  profit 
at  a  considerably  larger  rate  than  in  the  previous  year. 
Before  the  new  issue  of  shares  was  made,  the  board 
obtained  from  their  general  manager  a  report  on  the 
current  operations  and  an  estimate  of  the  profits  being 
earned,  which  showed  that  these  would  be  suflicient 
on  the  increased  capital  not  only  to  maintain  the  rate 
of  dividend  paid  in  the  previous  year  but  to  increase 
it.  Except  for  the  fact  that  about  this  time  a  certain 
amount  of  high-speed  steel,  which  had  been  manufac- 

tured for  Russia,  was  returned,  there  was  no  reason 
to  anticipate  that  that  rate  of  profit  would  not  con- 

tinue to  the  end  of  the  year,  and  no  cause  to  antici- 
pate that  there  would  be  an  almost  complete  cessation 

mg  of  the  armistice.  During  one  of  his  visits  to 
Shel35eld  he  came  to  the  conclusion  that  all  manufac- 

turers of  tungsten  were  not  being  treated  on  the  same 
basis.  It  was  subsequently  discovered,  as  the  result 
of  discussions  with  the  Ministry,  what  he  and  other 
manufacturers  had  suspected,  namely,  that  one  firm 
of  manufacturers  had  not  only  been  receiving  more 
ore  than  it  ought  to  have  done  under  the  arrangements 
made  by  the  Ministry,  but  that  it  had  had  the  whole 
of  its  output  allocated  to  steel  manufacturers  during 
the  latter  months  of  the  year,  when  other  manufac- 

turers were  only  having  a  proportion  allocated.  In 
addition,  it  had  since  been  admitted  that  the  firm  in 

question — whether  with  the  cognizance  of  the  Ministry 
or  not  he  was  unaware — had  for  some  time  been  sell- 

ing its  products  at  a  net  price  lower  than  the  official 
price  laid  down  by  the  Ministry,  and  to  which  price 
all  the  other  manufacturers  had  adhered.  He  thought 
that  what  he  had  stated  was  in  itself  sufficient  to  ac- 

count for  the  unsatisfactory  results  of  the  company's 
trading  operations.  The  directors  had  no  intention  to 
allow  matters  to  rest  where  they  were. 

Mr.  Edmund  Spyer  seconded  the  motion,  which  was 
carried  unanimously. 
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ANGLO-PERSIAN   OIL  COMPANY,   LIMITED. 
Directors:  Charles  Greenway  (Chairnian  and  Muiiaghifi),  Admiral  Sir  E.  J.  W  Slade,  Sir  Hugh  S.  Barnes, 
J  T.  Cargill,  D.  Garrow.  James  Hamilton,  F.  W  Limd,  H.  E^  Nichols,  Lord  Southboroiigh,  F.  C.  Tiarks, 
K.  I.  Watson,  Sir  T.  K.  Wynne  Directors  appointed  by  the  Government :  Lord  Inchcape,  Sir  F.  \V. 
Black.  Secretary:  F.  Macindoe.  Office:  Britannic  House,  Great  Winchester  Street,  London,  E.C  2. 

Formed  1909.  Capital :  /'i, 000, 000  in  preference  shares  and  /3, 000, 000  in  ordinary;  debentures  ;f  2, 400, 000. Business  :  Works  oil  properties  in  Persia  and  refines  the  oil. 

The  ninth  ordinary  general  meeting  of  the  Anglo-       they  had  been  supplying  throughout  the  war  forihe  use 
Persian  Oil  Company,  Limited,  was  held  on  March  26 
at  Britannic  House,  Great  Winchester  Street,  London. 

EC,  Mr.  Charles  Greenway  (Chairman  and  manag- 
ing director)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  March,  31,  1918,  said 
that  the  trading  profit  amounted  to  the  very  satisfac 
lory  sum  of  £1,516,994,  after  making  ample  allow- 

ances for  depreciation,  as  against  the  conservative 
estimate  of  not  less  than  .^800,000  to  ;f  1,000,000  wliich 

he  gave  when  dealing  with  the  previous  year's  ac- counts. .\  substantial  portion  of  this  profit  was  due 
to  the  earnings  of  their  fleet,  for  a  portion  of  which 
during  the  year  under  review  they  were  able  to  find 
\ery  remunerative  employment.  They  had  out  of 
their  profits  paid  off  the  advances  of  ;f  175,547  made  by 
the  Burmah  Oil  Company  in  tlieir  early  days  to  enable 
ihem  to  pay  the  preference  share  dividend  guaranteed 
by  them  and  also  the  sum  of  /45,S43  due  to  them 
for  interest  thereon.  They  had  also  written  off  the 
whole  cost  of  their  last  preference  share  and  debenture 
issues,  and  allocated  a  total  of  ̂ (330.000  to  various  re- 

serve accounts.  This  left  a  balance  of  ;f  779,708,  out  of 
wliich  they  had  paid  dividends  amounting  to  8%  per 
annum  on  the  preference  shares,  and  they  now  recom- 

mended the  payment  of  a  similar  dividend  on  the 
ordinary  shares.  The  balance  remaining  to  be  car- 

ried forward  would  be  ;f 454, 722,  which  would  amply 
suffice  to  cover  the  amount  payable  in  respect  of  ex- 
cessprofitsduty.  With  thevariousextensionsalreadyon 
tlie  way  the  throughput  of  their  refineries  would  with- 

in the  next  year  or  two  be  trebled,  and  other  exten- 
sions which  they  hoped  to  arrange  for  in  the  near 

future  should,  when  completed,  bring  their  through- 
put up  to  five  times  or  six  times  the  quantity  dealt 

with  in  the  year  under  review.  They  anticipated  no 
difficulty  in  finding  markets  for  this  largely  increased 
production.  Their  only  difficulty  was  to  provide  re- 

fining, transport,  and  storage  facilities  fast  enough  to 
meet  the  demand  for  their  products.  They  had  prac- 

tically an  unlimited  supply  of  crude  oil,  and  with  the 
great  increase  in  the  demand  for  oil  products  of  all 
kinds  resulting  from  the  enormous  development  of 
motor  traction  in  every  part  of  the  world,  and  for  fuel 
oil  as  a  substitute  for  coal  for  steam-raising  and  other 
purposes,  there  was  endless  scope  in  the  direction  of 
ilie  sale  of  their  products  ;  but  the  laying  of  additional 
pipe  lines,  the  building  of  further  refineries  and  tank 
vessels,  the  erection  of  the  great  number  of  large  stor- 

age tanks  required  at  their  fields,  refineries,  and  distri- 
buting installations  to  meet  the  constantly  increasing 

throughput,  and  all  the  other  engineering  work  con- 
nected with  an  undertaking  such  as  theirs,  was  a  slow 

process,  particularly  under  present  unfavourable  con- 
ditions, both  as  to  supply  of  material  and  labour,  and 

consequently  it  would  be  several  years  before  they 
could  hope  to  reach  the  maximum  figure  of  through- 

put indicated. 
.\part   from   the  large  quantities  of  fuel   oil   which 

of  the  Navy,  they  had  been  supplying  the  War  Office 
with  practically  the  whole  of  the  requirements  of  the 
Mesopotamian  lixpeditionary  Force  for  railway,  motor, 
and  other  transport.  How  far  the  Mesopotamian  e\ 

pedition  had  tended  to  bring  about  the  successful  con- 
clusion to  the  war  he  would  not  venture  to  express  an 

opinion,  but,  notwithstanding  the  attacks  which  were 

at  one  period  of  the  war  made  on  "  side  shows,"  it  was 
generally  admitted  now  that  had  this  expedition  not  been 
undertaken  the  position  in  the  East  to-day  would  have 
been  very  different. 

The  field  work  carried  on  lately  further  confirmed 
the  opinions  previously  held  as  to  the  great  produc- 

tivity of  their  fields.  The  wells  in  the  field  from  which 
they  had  hitherto  been  obtaining  their  production  still 
maintained  their  extraordinarily  high  rate  of  yield,  and 
the  wells  already  drilled  were,  it  was  estimated,  cap- 

able of  yielding  a  production  at  the  rate  of  5,000,000 
tons  per  annum.  On  the  field  adjacent  to  it,  another 
well,  at  a  distance  of  about  one  mile  from  the  preced- 

ing one,  had  struck  oil  in  considerable  volume,  the 
well  being  reported  upon  as  being  equal  to  any  yet 

struck  in  the  company's  territories.  In  the  third  field 
little  progress  had  since  been  made,  owing  to  the  lack 
of  drilling  material,  but  the  prospects  were  still  satis- 

factory. Testing  operations  were  being  carried  on,  or 
were  about  to  be  started,  in  a  further  six  fields,  all  of 
which  gave  promise  of  favourable  results.  The  first 
of  the  refinery  extensions  at  Abadan  had  recently 
been  completed  and  brought  into  operation.  The 
further  extensions,  for  which  capital  was  issued  a 
little  over  12  months  ago,  had  not  yet  been  completed, 
owing  to  the  great  delay  which  had  been  experienced 
in  obtaining  delivery  of  plant,  but  they  were  now  well 
in  hand,  and  should  be  completed  during  the  year.  A 
further  large  addition  at  Abadan  had  now  been  deci- 

ded upon  to  meet  the  rapidly  growing  demand  in  the 
liast  for  fuel  oil,  and  would  be  undertaken  as  soon  as 
plant  could  be  contracted  for  at  reasonable  prices  and 
delivery  In  addition  to  the  extensions  at  .Abadan, 
they  had  commenced  the  erection  of  a  large  refinery 
near  Swansea,  where  the  refining  of  such  products  as 
were  marketable  in  the  United  Kingdom  could  be 
carried  on  more  thoroughly  and  more  economically 
than  at  .Abadan.  The  initial  capacity  of  this  refinery 
would  be  twice  that  of  the  whole  of  the  Scottish  shale 
oil  companies. 

Adi'.iDonal  pumping  stations  were  now  in  course 
of  eroc;ion.  and  should  lie  in  operation  during  the 
course  of  this  year.  They  had  also  decided  upon  the 
laying  of  .111  additional  lOin.line  from  the  fields  to 
their  present  Sin.  line,  in  place  of  the  present  6in. 
line,  which  would  further  considerably  augment  the 
pipeage  capacity  between  the  fields  and  the  Persian 
Gulf.  They  would,  when  this  line  was  completed, 
have  one  complete  lOin.  line  from  the  fields  to  the 
Gulf,  and  another  line  made  up  of  10  in.  pipe  for  about 
half  the  distance  and  8  in.  for  the  remainder. 

Sir  Frederick  W.  Black  seconded  the  motion,  and 
it  was  carried  unanimouslv. 
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TOUGH-OAKES    GOLD   MINES.   LTD. 
Directors:  G.  R.  Bonnard  {Chairman),  R.  Simpson,  E.   H.  R.  Trenow.     Secretary  .   F.   Almond.     Office: 

Balfour  House,  Finsbury  Pavement,  London,  EC. 2.     Formed  1914.     Capital  issued  :  £210.007. 

Business  :  Holds  a  controlling  interest  in  a  Canadian   company   of   similar   name,  operating   a  mine  in   the 
Kirkland  Lake  district,  Ontario. 

The  adjourned  fourth  ordinary  general  meeting  of 
the  ToughOakes  Gold  Mines,  Ltd  ,  was  held  on  April 

7  at  Salisbury  House,  London,, E.G.,  Mr.  G.  R.  Bon- 
nard (Chairman  of  the  company)  presiding. 

The  Chairman  said  the  directors'  report  stated  that 
the  complicated  litigation  in  which  the  company  had 
been  involved  for  some  years  past,  had  at  length  been 
satisfactorily  settled  in  accordance  with  the  terms  of 
settlement  unanimously  approved  by  shareholders  at 
the  extra  ordinary  general  meeting  held  in  October 
last.  At  that  meeting  they  were  told  that  after  such 
settlement  had  been  carried  through  the  assets  of  the 
company  would  be  represented  by  about  415,000  fully- 
paid  shares  of  J5  each  in  the  Canadian  Tough  Oakes 
Gold  Mines,  Ltd.,  and  liquid  assets  and  cash  to  the  value 
of  approximately  /lO.OOO  The  settlement  had  worked 
out  with  a  better  result  than  wasanticipated.  They  had 
426,843  shares  in  the  Canadian  company,  instead  of 
4 15, 000, an  increase  of  1 1,843  shares, and  the  liquid  assets 
in  the  shape  of  their  holding  in  the  Kirkland  Lake  Pro- 

prietary Company  and  the  Sudbury  Syndicate,  together 
with  cash  at  bankers,  represented  a  realizable  cash 
value  of  approximately  ^105,000,  as  against  the 
^100,000  anticipated.  As  a  result  of  the  settlement, 
they  had  secured  the  practical  control,  development, 
and  working  of  the  Tough-Oakes  mine,  and  funds  had 
been  provided  to  discharge  all  the  debts  and  obliga- 

tions of  the  Canadian  company  and  gave  it  a  clear 
^30,000  in  cash  as  further  working  capital.  They 
had  secured  the  services  of  Lieut-Colonel  H.  H. 
Johnson,  D.S.O.,  as  consulting  engineer,  and  he  had 
been  examining  the  property  They  had  recently  re- 

ceived a  cable  from  him  stating  that  he  thought  highly 
of  its  prospects,  and  that  development  work  had  been 
recommenced  under  his  advice  and  directions.  He 
also,  in  effect,  informed  them  that  such  work  in  the 

past  had,  in  his  opinion,  been  ill-conceived  and  badly 
carried  out.  Now,  however,  that  they  had  obtained 
full  control  a  stop  once  and  for  all  had  been  put  to 
such  a  condition  of  affairs.  The  prospects  for  this 
mine  under  the  new  management  were  excellent. 
Lieut-Col.  Johnson  was  examining  other  adjoining 
mining  properties  with  a  view  of  possible  amalgama- 

tion with  theirs 
An  announcement  had  been  made  in  Canada  that, 

satisfied  that  traffic  and  other  conditions  warranted 
such  an  undertaking,  the  Ontario  Government  had 
officially  announced  its  intention  to  build  a  railway  to 
Kirkland  Lake.  Not  only  would  this  be  a  benefit  to 
the  present  producing  mines  of  that  district,  but  it 
would  also  be  a  boon  to  the  large  number  of  mining 
prospects  which  lay  in  close  proximity  to  the  proved 
mmes. 

Mr.  Robert  Simpson  seconded  the  resolution,  and 
it  was  carried  unanimously. 

SOUTH   AFRICAN   DIAMOND   CORPORATION,    LTD. 
Directors  Bernard  Oppenheimer  {Chairman).  Isaac  Lewis,  S.  Marks,  G.  S.  Ronaldson,  C.  F.  Rowsell,  J 
Van  Praagh.  Head  Office:  Lewis  &  Marks  Building,  Johannesburg.  London  Office:  Halton  House,  20/23 
Holborn,  London,  E.C.     London  Secretary  :   E.  J   Jenkinson.     Formed  1913.     Capital  issued  :   2  permanent 

directors'  shares  of  /l.OOO  each,  and  ;f98,000  in  ordinary  £\  shares. 
Business  :   Deals  in  diamond  properties  in  South  Africa,  and  is  interested  in  the  Blaauwbosch,  Pneils.  New 

'Vaal  River,  New  Thor,  and  Roberts  Victor  ;   has  holdings  in  Brakpan,  Springs,  and  Rand  Selection  Corporation. 
By  order  of  the  Court  separate  meetings  of  the  hold-  The  Chairman  said  :   I  have  in  my  hands  proxies  for 

ers  of  permanent  directors'  shares  and  of  the  holders       32,658  shares,  and  I   therefore  declare    this  meeting 
~  "  ~  properly   constituted.     The  meeting  has  been  called under  the  direction  of  the  Court  for  the  purpose  of 

approving  a  scheme  of  arrangement  with  the  perman- 
ent directors.  I  need  not,  I  think,  elaborate  that 

scheme,  first,  because  you  have  all  had  it  in  your  hands 
for  some  time  past,  and,  secondly,  because  your  Chair- 

man, Mr.  Bernard  Oppenheimer,  at  our  last  meeting 
very  fully  explained  the  whole  of  the  details.  I  think 
I  need  only  refer  to  the  two  main  points  in  the  scheme. 
Under  the  original  memorandum  of  association  of  the 
company  the  permanent  directors  shares  had  {a)  the 
right  to  have  divided  between  them  in  equal  shares 
25%  of  the  profits  of  the  company  in  each  year  after 
the  allocation  to  reserve  of  such  a  sum  thereout  as  the 
directors  shall  determine  ;  (6)  the  right  to  receive  in 
equal  shares  25%  of  the  surplus  assets  in  a  winding  up 
after  payment  off  of  the  whole  of  the  paid  up  capital, 
including  the  capital  paid  up  on  the  permanent  direc- 

tors' shares.  There  are  other  provisions  which  are 
being  dispensed  with,  but  those  are  the  two  most  im- 

portant. The  consideration  which  is  being  given  by 
the  company  to  secure  the  consent  of  the  holders  of 

of  ordinary  shares  of  the  South  African  Diamond  Cor- 
poration, Ltd.  (Transvaal),  were  held  on  April  9  at  the 

First. \venue  Hotel,  Holborn,  London,  E.C  .for  the  pur- 
pose of  considering  and,  if  thought  fit,  approving  with 

or  without  modification  a  scheme  of  arrangement  pro- 
posed to  be  made  between  the  said  company  and  the 

holders  of  the  permanent  directors'  shares  and  the 
holders  of  the  ordinary  shares  in  the  said  company. 
Mr.  C.  F.  Rowsell  presided. 

The  Secretary  (Mr.  E.  J.  Jenkinson)  having  read  the 
notice  convening  the  meeting  of  the  holders  of  per- 

manent directors'  shares, 
The  Chairman  said  :  I  know  that  the  two  permanent 

directors,  who  form  a  separate  class  in  this  company. 
are  present  or  represented  by  proxy.  I  therefore  de- 

clare that  this  meeting  is  properly  constituted.  I  now 
move  that  the  scheme  of  arrangement  be  adopted  by 
he  permanent  directors. 

The  resolution  was  then  put  to  the  meeting  and  car- 
ried unanimously. 

The  Secretary  next  read  the  notice  of  the  meeting  of 
ordinary  shareholders. 
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the  permanent  directors'  shares  is  the  right  within  the 
period  of  5  years  from  the  6rst  day  of  January.  1919,  to 
call  upon  the  company  to  allot  to  the  permanent  direc- 

tors 50.000  ordinary  shares  of  the  company  of  £l  each, 
as  to  the  first  25.000  shares  so  called  at  25s.  a  share, 
and  as  to  the  remaining  25.000  shares  at  30s.  a  share. 
Such  options  may  be  exercised  from  time  to  time  as 
such  holders  or  their  legal  personal  representatives 
think  fit.  Those  are.  I  think,  the  main  and  essential 
points  of  the  scheme  of  arrangement,  and  as  the  whole 
of  the  proxies  which  I  hold  have  been  placed  in  favour 
of  the  scheme  I  think  it  is  pretty  clear  that  the  pro- 

posal, which  is.  in  my  opinion,  entirely  favourable  to 
the  company,  and  which  will  enable  it  to  raise  capital 
with  very  much  greater  ease,  has  been  approved  by 
the  shareholders  as  a  whole. 

Before  moving  the  adoption  of  the  scheme  of  arrange- 
ment by  the  ordinary  shareholders.  I  might  mention  for 

your  information  that  thecompany  up  to  the  present  time 
has  had  a  very  prosperous  year.  Our  profits  will.  I 
think,  exceed  those  of  the  corresponding  period  of  last 
year,  and  there  is  every  prospect  of  these  good  results 
continuing.  With  these  few  words  I  will  now  move 
that"  the  scheme  of  arrangement  as  submitted  to  you 
and  explained  by  me  be  approved,  and  I  will  ask  Mr. 
Malcolm  to  second  that. 

Mr.  J.  Malcolm  :  I  have  much  pleasure  in  second- 
ing the  adoption  of  the  scheme  of  arrangement. 

The  Chairman  :  Before  putting  the  resolution  to 
the  meeting  I  will  ask  whether  there  are  any  questions 
which  any  shareholder  would  like  to  put  to  me  on  the 
subject,  or  whether  anyone  has  any  observations  to 
make  upon  the  proposal. 

No  question  being  asked  the  resolution  was  put  and 
carried  unanimously. 

The  proceedings  then  terminated. 

NIGERIAN  TIN  MINING.— A  successful  and  experienced  Company,  with  large 
cash  resources,  is  open  to  buy  outright  for  cash,  or  work  on  profit-sharing  basis, 

tin  properties  in  Nigeria. 

Write  "Nigeria,"  c/o  J.  W.  Vickers  &  Co.,  Limited,  5,  Nicholas  Lane,  E.C.4. 
Telegrams  :  "  Koltzo  Cannon,  London." 

IMPERIAL  COLLEGE 
OF  SCIENCE  AND  TECHNOLOGY 

(ROYAL   SCHOOL  OF   MINES). 

THE  FOLLOWING  SERIES  OF  SPECIAL 
LECTURES  will  be  given  in  the  Metal- 

lurgical Theatre.  Prince  Consort  Road.  South  Ken- 
sington, at  4  p.m..  on  the  dates  mentioned  below  : 

THURSDAY,  May  1st. 
'The  Smelting  of  Zinc  Ores." 

By  J.C.  MouLDEN.  A.R.S.M. 

TUESDAY,  May  6th. 

"Sulphuric  Acid  Manufacture." 
By  R,lVMOND  CVRTIS. 

TUESDAY,  May  13th,  and  THURSDAY,  May  16th. 
"Factors  in  Mineral  Flotation." By  H.   L    Si  LM.vN.  Past    President,    Institution    of 

Mining  and  Metallurgy. 
TUESDAY,  May  ZOth. 

"The  Francois  Cementation  Process." By  H.  F.  Marriott.  A.R.S.M.,  President.  Institution 
of  Mining  and  Metallurgy, 

THURSDAY,  May  22nd. 
"Modern  Moihods  of  Iron  Mining  in  the  United  King- 
dom," Bv  H,  Kii.BLRN  Scott.  M.I.M.M. 

On  date  to  be  announced  later. 

"Reccni  Iron  ore  Developments  in  the  United  Kingdom. ' By  F.  H.  HATrii.  Past  President,  institution  of  Min- 
ing and  Metallurgy. 

These  lectures  will  be  free  and  open  to  all  without  ticket 
of  admission.     It  is  considered  that  they  will  be  particularly 
valuable  to  men  who  have  been  away  on  war  service,  as  they 
deal  with  subjects  in  which  there  have  been  recent  develop- 
nents 

ith 

Cambrian  Correspondence  School 
CEMETERY    ROAD.    PORTH,    GLAM. 

WILLIAM  THOMAS,  M.ImTn.L,  M.  or  A.M.E.E.F.CS, 
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EDITORIAL 
IN  the  list  of  Honours  published  at  the  end 

of  April  are  the  names  of  Mr.  Charles 
Greenway,  chairman  of  the  Anglo- Persian  Oil 
Company,  who  becomes  a  baronet,  and  of  Pro- 

fessor R.  A.  Gregory,  editor  of  Nature  and 

organizer  of  the  British  Science  Guild's  exhi- 
bitions, who  is  created  knight. 

JAMES  WATT  will  have  been  dead  a  hun- 
dred years  on  August  25.  Birmingham, 

where  most  of  his  work  was  done,  is  taking 
steps  to  commemorate  this  event.  No  foolish 
statue  is  to  be  erected,  but  a  professorship  of 
engineering  at  the  University  is  to  be  endowed, 
and  a  museum  is  to  be  built  for  the  reception 
of  early  engineering  relics. 

IN  our  March  issue,  Mr.  E.  P.  Hollis,  in 
writing  of  the  possibilities  of  small  hydro- 

electric installations, gaveparticulars  of  a  plant 
of  thischaracter  in  Yorkshire.  He  should  have 

stated  that  this  plant  was  designed  and  erec- 
ted by  the  General  Electric  Company,  Ltd.,  of 

London,  the  firm  who,  as  our  readers  are  aware, 
recently  acquired  the  business  of  Eraser  & 
Chalmers. 

THE  appointment  of  Major  W.  M.  Hen- 
derson-Scott to  the  secretaryship  of  the 

Imperial  Mineral  Resources  Bureau  is  a  mat- 
ter of  congratulation  to  all  concerned.  He 

had  a  brilliant  career  at  the  Royal  School  of 
Mines  from  1904  to  1907,  taking  the  associ- 
ateship  in  mining  in  the  first  class,  and  the  De 
la  Beche  medal,  while  his  war  services  have 
proved  him  an  energetic  organizer. 

IN  a  recent  issue  of  Chemical  and  Metal- 
lurgical Engineering  the  editor  points  to 

the  evil  results  arising  from  the  interference  on 
the  part  of  boards  of  governors  composed  of 
politicians  and  similar  ignoramuses  with  the 
curricula  and  stafifs  of  technical  colleges.  This 
is  a  real  grievance,  and  has  worked  much  harm 
at  many  centres  of  education  in  the  United 
States.  For  instance,  the  continual  resigna- 

tion of  professors  and  teachers  at  the  Colorado 
School  of  Mines  is  notorious  and  the  underly- 

ing scandal  calls  loudly  for  redress.  But  this 
type  of  grievance  is  not  confined  to  professors. 
Editors,  both  in  America  and  this  country,  of- 

ten experience  the  same  disadvantage  when 
their  papers  are  owned  and  controlled  by  syn- 

dicates, the  members  of  which  often  have  little 
or  no  interest  in  or  knowledge  of  the  matters 

in  hand.  The  editors  of  certain  daily  papers 
on  both  sides  of  the  Atlantic  often  have  an 
anxious  and  ivneasy  time  of  it  and  never  know 
when  the  proprietary  whirlwinds  will  unseat 
them.  The  technical  press  in  America  knows 
several  of  these  syndicates  of  ownership. 
Though  the  journals  published  by  these  houses 
are  prosperous  and  highly  useful,  the  personal 
influence  in  their  columns  gradually  wanes, 
and  men  of  experience  and  judgment  find  the 

editors'  chairs  unattractive. 

PUBLIC  announcement  with  regard  to  the 
future  of  the  Imperial  College  of  Science 

and  Technology  will  be  made  shortly.  The 
College  is  to  be  raised  to  the  status  of  a  Uni- 

versity with  power  to  confer  degrees,  and  the 
chief  disadvantage  accruing  from  not  being 
united  with  London  University  is  to  be  re- 

moved by  an  agreement  between  the  two  uni- 
versities that  will  prevent  overlapping  and  du- 
plication of  courses  of  study.  The  University 

of  Technology  is  also  to  have  close  relations 
with  other  universities  and  teaching  centres. 
We  have  on  several  occasions  referred  to  the 
advantages  to  be  gained  by  a  closer  connection 
with  Camborne  Mining  School,  but  the  teach- 

ing staff  at  the  Royal  School  of  Mines  have 
gone  further  and  have  desired  a  working  ar- 

rangement with  colleges  in  the  Midlands  or  the 
North  where  instruction  in  coal  mining  and  in 
the  mechanical  and  power  problems  of  mining 
may  be  studied.  These  proposals  have  been 
adopted  and  will  form  part  of  the  new  scheme. 
Thus  the  future  of  the  Royal  School  of  Mines 
and  of  the  Imperial  College  is  now  on  a  fair 
way  to  final  and  satisfactory  settlement. 

ANEW  departure  in  technological  teach- 
ing has  been  taken  by  the  authorities  at 

the  Royal  School  of  Mines  by  the  inauguration 
of  a  series  of  extra  lectures  on  current  topics 
of  interestin  theminingandmetallurgical  world, 
delivered  by  experts  in  theirparticularsubjects. 
The  primary  object  of  establishing  this  course 
was  to  pi  '\  ide  men  who  had  been  at  the  war 
an  opportunity  of  studying  the  chief  new  de- 

velopments in  miningand  metallurgical  practice 
during  the  past  five  years.  The  lectures,  how- 

ever, have  a  wider  function,  for  they  are  free 
and  open  to  every  one  desirous  of  acquiring  in- 

formation. The  course  started  on  May  1  and 
the  lectures  already  given  were  on  zinc  smelt- 

ing by  Mr.  J.  C.  Moulden,  of  Seaton  Carew, 
on  sulphuric  acid  manufacture,  by   Mr.  Ray- 
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mond  Curtis,  and  on  mineral  flotation,  by  Mr. 
H.L.  Sulman.  Other  lectures  will  bedelivered 

by  Mr.  H.  F.  Marriott,  on  the  Francois  ce- 
mentation process,  by  Mr.  H.  K.  Scott,  on 

modern  methodsof  iron  mining  in  the  Midlands, 

by  Dr.  F.  H.  Hatch, on  recent  iron  ore  develop- 
ments in  the  United  Kingdom,  and  by  Colonel 

F.  D.  Adams  on  the  development  of  mining  in 
Canada  during  the  war.  Professors  Freche- 
ville  and  Truscott  are  to  be  congratulated  on 
the  success  of  the  new  venture,  and  we  hope 

that  it  will  be  developed  into  a  permanent  fea- 
ture at  South  Kensington. 

OPINIONS  differed  as  to  the  desirability 
of  changing  the  name  of  the  American 

Institute  of  Mining  Engineers  to  the  Ameri- 
can Institute  of  Mining  and  Metallurgical 

Engineers,  so  members  were  asked  to  decide 
for  themselves  between  the  relative  claims  ol 
conciseness  and  comprehensiveness.  In  the 
event,  1,274  were  for  the  change  and  672 
against,  about  40%  of  the  members  taking  part 
in  the  voting.  The  other  question  recently 
before  the  council  once  more,  namely,  the 
proposal  for  the  absorption  of  the  Mining  and 
Metallurgical  Society  of  America,  has  again 
been  postponed.  The  committee  who  had  the 
matter  in  hand  reported  favourably,  and  it  was 
generally  supposed  that  the  proposal  would 
be  accepted  and  the  anomaly  of  having  two 
societies  thereby  removed.  At  the  last  minute, 
however,  something  prevented  the  completion 
of  the  negotiations,  and  the  difficulty  remains 
unsolved. 

The  Institution. 

Last  month  a  special  and  unusually  interest- 
ing meeting  of  the  Institution  of  Mining  and 

Metallurgy  was  held  at  Burlington  House, 
Piccadilly,  when  a  paper  was  read  by  Major 

H.  Standish  Ball,  entitled  "The  Work  of  the 
Miner  on  the  Western  Front,  1915  to  1918." 
The  attendance  was  easily  a  record,  and  late 
comers  experienced  great  difficulty  in  securing 
standing  room.  The  meeting  was  followed  by 
an  informal  dinner  at  the  Monico  restaurant 
where  thediscussion  of  the  paper  was  continued 
The  lecture  was  illustrated  by  a  series  of  ex 
cellent  lantern  slides,  many  of  which  are  re 
produced  in  printed  form  in  the  published  paper 
Major  Ball  served  as  Assistant  Inspector  of 
Mines  at  G.H.Q.,  France,  and  was  occupied 
largely  with  instruction  work.  The  paper  is 
far  too  long  for  reproduction  in  our  pages,  so 
we  advise  readers  to  buy  copies,  the  charge  for 
which  is  5s. 

On  May  8  the  annual  meeting  of  the  Insti- 

tution was  held.  The  report  of  the  council  for 
the  past  year  reveals  the  fact  that  under  the 
altered  circumstances  of  the  times  the  expendi- 

ture has  outstripped  the  revenue.  The  cost  of 
printing  and  of  administration  has  steadily  ad- 

vanced, while  at  the  same  time  the  receipts 

from  members' subscriptionshave  fallen,  owing 
partly  to  deaths  at  the  war,  and  partly  to  the 
decrease  in  accession  of  new  members.  These 
adverse  conditions  relating  to  membership  are, 
however,  only  temporary.  In  order  to  remedy 
the  position  as  regards  finance,  the  council  has 
taken  two  steps  whereby  the  income  may  be 
increased.  In  the  first  place,  members  and 
associates  who  were  elected  before  1908  have 
been  invited  to  pay  the  present  rate  of  yearly 
fees.  In  the  early  days,  the  full  members  paid 
^2. 2s. Od.  per  year  and  the  associates  ̂ l.lls.6d. 
In  the  year  mentioned  the  scale  for  new  mem- 

bers andassociates  was  raised  to  £Z.  3s.  Od.  and 

£^2.2s.0d.  respectively.  In  response  to  this  in- vitation, 377  members  and  307  associates  have 
voluntarily  agreed  to  paythe  higherrate.  This 
is  a  difficulty  that  often  faces  a  society  or  other 
association,  in  that  the  election  to  membership 

usually  implies  a  continuity  of  the  rate  of  sub- 
scription holding  good  at  the  time,  and  a  coun- 

cil, committee,  or  majority  of  members  cannot 
legally  cancel  the  old  contract  andraise  the  rates. 
On  the  other  hand,  some  societies  expressly 
provide  for  such  a  contingency,  and  one  of  our 
younger  and  virile  societies  expressly  bargains 
that  the  subscription  may  be  varied  from  year 
to  year  in  order  to  meet  requirements.  It  is 

certainly  an  illogical  position  that  some  mem- 
bers should  be  forced,  through  no  fault  of  their 

own,  to  pay  more  than  others.  If  membership 
is  worth  £}>.  3s.  Od.  to  one  man,  it  is  worth  the 
same  to  another,  and  the  old  member,  though 

he  may  agree  to  pay  more  now,  can  still  con- 
gratulate himself  that  on  an  average  over  his 

life  he  is  paying  less  than  the  new  member. 
Old  stagers  should  also  recollect  that  member- 

ship of  a  chartered  professional  society  is  worth 
far  more  than  that  of  a  voluntary  association. 
.i\s  a  matter  of  grace,  if  not  for  self-advantage, 
all  members  should  have  agreed  to  the  higher 
rates  at  the  time  of  the  granting  of  the  Charter. 

The  second  source  of  new  income  to  which 
reference  is  made  is  the  establishment  of  an 
advertisement  section  to  be  added  to  the  month- 

ly bulletin.  Many  professional  societies,  some- 
times perhaps  rightly,  consider  the  appearance 

of  advertisements  in  their  transactions  and 
other  publications  to  be  inadvisable  and  even 
objectionable.  For  ourselves,  we  have  no 

prejudices  against  advertisements,  and  we  can- 
not imagine  that  any  fault  can  be  found  in  con- 
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nection  with  the  step  taken  by  the  council. 
The  presidential  address  delivered  by  Mr. 

Hugh  K.  Picard  was  well  worthy  of  the  Insti- 
tutionand  of  metallurgical  science.  Mr.  Picard 
reviewed  the  progress  in  non-ferrous  metal- 

lurgy during  the  past  five  years,  and  not  only 
presented  a  useful  resume  of  information  al- 

ready published,  but  told  something  of  work 
hitherto  done  in  secret  owing  to  war  conditions. 

For  instance,  he  briefly  discussed  the  separa- 
tion of  lead  and  zinc  by  the  brine  process.  He 

also  said  that  at  the  projected  Avonmouth 
plant  it  was  intended  to  use  Deiplace  hand- 
operated  roasting  furnaces  in  place  of  the  mod- 

ern mechanical  roasters.  We  hope  he  will 
give  the  reasons  for  this  decision  on  a  subse- 

quent occasion.  Space  forbids  further  quota- 
tion from  his  address,  but  we  shall  revert  to 

the  subject  again  next  month. 

American  Patent  Reforms. 

Last  month  we  discussed  the  many  weak 

points  cf  the  English  patent  law,  and  suggest- 
ed several  modifications  in  practice  and  meth- 

ods. A  committee,  of  which  Mr.  Justice  Sar- 
gant  is  president,  is  now  advising  the  Govern- 

ment on  the  subject,  and  the  situation  is  con- 
sidered hopeful.  Some  of  the  advocates  of 

reform  in  this  country  have  referred  to  the 
superiority  of  the  United  States  patent  laws 

from  the  inventor's  point  of  view.  But  the 
Americans  are  conscious  of  certain  failings  in 
their  present  system,  and  a  number  of  im- 

provements are  desired.  There  are,  in  fact, 
a  great  many  points  in  connection  with  which 
alterations  might  be  proposed.  In  order,  how- 

ever, to  avoid  the  mistake  of  appearing  to  ask 
for  too  much,  and  thus  confuse  the  issue,  the 
agitation  is  to  be  taken  by  instalments,  and 
the  proposals  now  before  the  public  are  lim- 

ited to  four  in  number.  In  the  first  place,  it 
is  suggested  that  a  special  court  of  appeal 
should  be  created,  to  sit  at  Washington,  and 
that  appeals  from  the  judgments  of  district 
courts  should  go  to  the  new  court  instead  of 
to  one  of  the  nine  circuit  courts  of  appeal  as 
at  present.  Such  a  rearrangement  of  proce- 

dure would  remove  the  anomalies  caused  by 
various  courts  of  appeal  giving  different  judg- 

ments on  the  same  patents,  and  it  would  give 
the  advantage  of  providing  a  court  well  versed 
in  inventions.  The  second  proposal  is  that 
the  Patent  Ofifice  should  be  an  independent 
institution,  and  not  a  bureau  of  the  Depart- 

ment of  the  Interior.  It  is  claimed  that  the 
standing  thereby  given  to  the  Patent  Office 
would  enhance  the  respect  of  both  Congress 
and  the  public  for  the  office  and  for  the  inven- 

tor. Thirdly,  higher  scales  of  pay  for  the 
e.\aminersaredemanded  in  order  to  attract  men 
of  scientific  and  technical  skill.  The  present 
salaries  are  much  the  same  as  they  were  in 
1848  when  the  Patent  Office  was  established, 
and  the  principal  examiners  receive  only 
$2,700,  or  about  /550  per  year,  which  is  ob- 

viously inadequate.  The  fourth  proposal  is 
in  connection  with  results  of  litigation.  When 
an  inventor  has  won  his  case  against  an  in- 

fringer, his  troubles  are  not  necessarily  ended, 
for  the  judgment  seldom  helps  him  in  the  col- 

lection of  royalties  or  damages.  The  relative 
influence  of  the  invention  on  the  saleability  of 
the  article  or  the  success  of  the  process  is  diffi- 

cult to  decide,  and  for  this  reason  the  invent- 
or may  fail  to  recover  any  money  from  the 

infringer.  The  proposal  now  put  forward 
provides  that  the  court  shall  adjudge  the  dam- 

ages or  the  royalty.  The  committee  that  has 
prepared  these  suggestions  was  appointed  in 
1917  by  the  National  Research  Council,  at 
the  request  of  Mr.  Thomas  Ewing,  then  com- 

missioner of  patents,  who  had  the  approval  of 
the  Secretary  of  the  Interior  in  taking  the  step. 
Mr.  Ewing  served  as  commissioner  for  four 
years,  and  had  previously  been  an  examiner 
for  thirty  years.  He  was  one  of  the  members 
of  the  committee,  and  other  members  were 
Messrs.  L.  H.  Baekeland  and  M.  I.  Pupin, 
scientists  and  inventors,  Messrs.  W.  F. 
Durand,  R.  A.  Millikan,  Reid  Hunt,  and  S.  W. 
Stratton,  scientists,  and  Messrs.  J.  P.  Fish  and 

E.  J.  Prindle,  patent  lawyers,  all  of  them  com- 
petent men  and  held  in  esteem.  Their  pro- 
posals are  founded  on  justice,  and  deserve  ac- 

ceptance by  the  United  States  Government. 

The  West  Country  Metal  Output. 
We  referred  very  briefly  last  month  to  the 

first  issue  of  the  year-book  of  the  Cornish 
Chamber  of  Mines.  Owing  to  its  publication 

just  as  we  were  going  to  press,  it  was  impos- 
sible to  do  full  justice  to  it,  or  to  quote  the 

statistics  which  the  Editor,  Mr.  H.  E.  Fern, 
has  collected.  In  a  recent  issue  we  complained 
that  th>'  Government  had  recently  been  sup- 
pressini;  ilrtailed  statistics  of  output,  though 
the  sum  totals  by  county  were  still  published. 
Mr.  Fern  has  been  fortunate  in  securing  the 
missing  figures  for  the  years  1914  to  1917,  and 
to  give  promptly  complete  returns  for  1918.  In 
the  consideration  of  the  tin  output  of  Cornwall 
and  Devon  there  are  two  factors  which  usually 
upset  calculations  unless  their  existence  is 
known  and  allowance  made  for  them.  In  the 

first  place,  only  about  60"o  of  the  output  of  tin 
concentrate  is  sold  at  the  tortnightly  ticketings 
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at  Redruth,  the  remainder  being  sold  by  pri- 
vate treaty.  Secondly,  the  outputs  of  concen- 
trate reported  by  the  mines  represent  about 

80%  of  the  total  output,  the  other  20%  being 
the  yield  of  the  stream-tin  works,  where  tail- 

ings from  the  mines  are  re-treated,  in  some 
cases  many  times  over.  The  metallic  tm  con- 

tent of  the  stream  concentrate  is  not  in  the 
same  proportion,  as  the  material  is  of  much 
lower  grade  than  the  first  concentrate  from  the 
mines.  In  the  following  table  are  given  the 
figures  for  the  outputs  at  the  mines  for  1918: 

Sold  at 
Ticketings    Output 
Tons  Tons 

Basset  (Redruth)    301  318 
Bedford  (Tavistock)    —  22 
Botallack  Bottoms  (St.  JustI    16  — 
Cornwall  Tailings  ICarnBrea)...  —  156 

•      Dolcoath  ICambornel    819  827 
East  Pool  (Carn  Breal    1,280  1.2S0 
Geevor  (St.  Just)     —  418 
Giew  (St.  Ives)     —  180 
Grenville  (Camborne)    448  451 
Henierdon  (Plympton)    2  2 
Levant  (St.  Jusll    J38  278 
Magdalen  (Perranwell)    7  24 
Peevor  (Scorrier)    5  9 
Pendeen  (St.  Just)    6  6 
Porkellis  (Wendron)    —  45 
Portbledden  (St   Just)    1  — 
Progo.    1  — 
Soutb  Crofty  (Carn  Brea)    564  581 
South  Polfiooth  (St.  Austell)    —  19 
Tincroft  (Carn  Brea)    382  379 
Trencrom  Hill.    5  —  ■ 
Tresavean  (Redruth)     —  311 
Wheal  Bellan    17  — 
Wheal  Kitty  (St.  Agnes)    —  62 

4.C94  5. 368 

Itwill  be  seenthat  there  are  19 producers,  while 
five  other  names  are  found  in  the  list  of  sellers 
at  the  ticketings.  The  table,  of  course,  does 
not  give  the  output  of  the  stream- works,  which, 
not  being  mines,  are  not  obliged  by  law  to  pub- 

lish their  figures.  It  will  be  some  months  be- 
fore the  Government  estimate  for  their  output 

can  be  supplied,  and  in  the  meantime  the  total 
output  of  tin  from  all  sources  for  1918  will  not 
be  known.  There  are  one  or  two  apparent  dis- 

crepancies in  the  table,  for  some  mines  report 
sales  but  no  output,  and  in  the  list  of  sales  at 

the  ticketings  the  name  "  Progo "  appears. There  is  no  such  mine  known  in  the  West 
Country,  so  possibly  the  shipment  came  from 
abroad. 

In  glancing  through  the  table  it  becomes  at 
once  apparent  that  a  number  of  important 
mines  are  not  selling  at  the  ticketings.  The 
Geevor,  near  St.  Just,  produced  418  tons  dur- 

ing 1918  and  sold  it  all  by  private  contract. 
The  Tresavean  follows  with  311  tons,  the 
Giew  with  180  tons,  and  Cornwall  Tailings 
with  156  tons.  Smaller  amounts  came  from 
Wheal  Kitty  (62  tons),  Porkellis  (45  tons), 
Bedford  (22  tons),  and  South  Polgooth  (19 
tons).  To  get  an  idea  of  the  relative  figures 
during  a  year  for  which  complete  returns  are 

available,  we  may  turn  to  the  figures  for  1917. 
During  that  year  43  mines  produced  5,261  tons 
of  concentrate  and  the  total  output  of  tin  con- 

centrate was  6,576  tons,  so  that  the  stream, 
works  accounted  for  1,315  tons  of  low-grade 
material.  Of  the  total  mine  production  4,186 
tons  was  sold  at  the  ticketings.  Comparison 
between  the  results  for  1917  and  1918  shows 
that  24  small  producers  have  recently  dropped 
out. 

Mr.  Fern  has  also  collected  statistics  of  the 
output  of  arsenic,  wolfram  concentrate,  and 
copper  concentrate.  These  we  reproduce  in 
the  following  table  : 

Basset   
Bedford   
Dolcoath..   
East  Pool.   
Castlean-Dinas. 
Hemetdon    
Tresavean   
Levant..   Peevor    
South  Crofty   
South  Polgooth 

Tincroft   

Arsenic   Wolfram   Copper 
Cone.       Cone 

Tons        Tons         Tons 

—  02 

222  9       620  75 

Simplified  Spelling. 

During  the  last  two  years  the  Simplified 

Spelling  Society,  and  other  bodies  and  indi- 
viduals having  the  same  object  in  view,  have 

renewed  their  attempts  to  reorganize  English 

spelling.  Several  of  these  reformers  have  ask- 
ed us  for  our  support  of  their  propaganda,  and 

have  invited  us  to  use  our  endeavours  to  pro- 
mote the  cause  in  one  way  or  another.  Lest, 

by  the  nature  of  the  foregoing  introduction, 
some  of  our  readers  may  fear  that  we  intend  to 

disfigure  the  Magazine  by  weird  and  unaccus- 
tomed spellings,  we  may  say  at  once  that  no 

scheme  of  reform  so  far  promulgated  receives 
our  support,  even  in  theory,  let  alone  in  practice. 
No  one  denies  that  English  spelling  is  full  of 
absurdities,  irregular-ities,  and  exceptions  to 
the  rule.  It  is  true  that  there  are  forty  or  more 

elementary  sounds  and  only  twenty-six  letters, 
of  which  three  are  unnecessary,  and  that  many 
soundshave  thereforeto  berepresented  by  com- 

binations of  letters  and  the  same  letter  has 
to  do  duty  for  several  different  sounds.  The 
first  difficulty  presented  to  the  student  who 
examines  the  various  proposals  for  reform  is 
that  the  authorities  differ  as  to  the  actual  num- 

ber of  different  sounds.  Next  we  find  that  no 

two  proposals  agree  as  to  the  method  of  repre- 
senting the  various  sounds  by  the  letters  of  the 

present  alphabet.  For  instance  the  unpro- 
nounced  "  r  "  is  retained  for  the  purpose  of 
modifying   the  pronunciation  of  a  preceding 
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vowel  ;  and  no  difference  in  spelling  denotes 

the  difference  in  pronunciation  of  "  ng "  in 
"  singer  "  and  "linger."  Then,  again,  there  is 
the  difficulty  of  determining  the  standard  pro- 

nunciation of  each  word,  and  in  this  respect  the 
vowels  in  particular  give  much  trouble.  Sim- 

plified spelling  is  supposed  to  facilitate  the 
teaching  of  the  language  because  by  its  means 
the_eye  and  the  ear  are  brought  into  line,  but 
when  dialects  are  considered  it  will  be  found 

that  the  sounds  will  be  nearly  as  far  from  sim- 
plified spelling  as  from  orthodox  spelling. 

Thus  we  are  brought  to  the  fundamental  fact 
that  our  heritage  of  illogical  spelling  is  due  not 
so  much  to  the  bad  speller  as  to  the  faults  of 
pronunciation.  Still  another  objection  to  any 
scheme  of  simplification  is  the  entire  absence 
of  proposal  to  indicate  the  accent.  Surely  the 
child  or  the  foreigner  should  be  guided  in  some 

way  between,  for  instance,  "  dev'elop  "  and 
"devel'op."  In  the  absence  of  accents  the  pro- nunciation of  each  word  would  have  to  be  learnt 
individually  just  as  at  present. 

The  English  language  is  a  composite  one, 
and  is  derived  from  many  sources.  Words  de- 

noting the  simplest  of  ideas  come  mainly  from 
the  Saxon.  Subsequently  other  words  were 
introduced  from  France.  The  influence  of  the 
Normans  was  two  fold.  One  was  to  elimin- 

ate or  modify  the  rougher  sounds  of  the  Saxon 
language,  thus  giving  rise  to  such  absurdities 

as  'cough,  bough,  and  though."  The  other 
was  to  graft  on  to  the  English  language  a  num- 

ber of  words  of  Latin  source  carelessly  pro- 
nounced and  ignorantly  spelled.  The  modern 

words  indicating  more  delicate  shades  of  mean 
ing  are  borrowed  mostly  from  Latin.  These 
are  all  easy  to  pronounce  and  easy  to  spell. 
During  the  Middle  .Vges  education  was  at  a 
low  ebb.  Few  could  read  and  write,  and  both 
spelling  and  pronunciation  roamed  unmolested. 
In  Germany  there  was  less  intermingling  of 

languages  and  reciprocal"  influence  on  pronun- 
ciation, so  that  the  German  language  preserves 

itsoldspellingand  pronunciation,  which  remain 
consistent.  Nor  has  the  German  language  gone 
to  any  great  extent  to  Latin  and  Greek  for  its 
philosophical  and  scientific  terms.  They  call 

nitrogen  "  stickstoff  "  (that  is  choke-stuff),  and 
build  up  long  words  with  perspectives  on  them, 
as  Mark  Twain  used  to  say,  to  denote  compli- 

cated ideas.  The  German  language  meets  the 
demands  of  the  advocates  of  spelling  reform, 
but  in  spite  of  its  logical  construction,  it  has 
little  chance  of  being  the  universal  language. 
And  while  speaking  of  other  languages,  it  may 
be  said  that  French  is  more  in  need  of  reform 
in  spelling  and  pronunciation  than  English,  yet 

e  very  one  acknowledges  itacharming  language, 
full  of  poetry  and  sentiment. 

The  question  in  dispute  with  regard  to  the 

system  of  spelling  resolves  itself  into  the  rel- 
ative superiority  of  sight  or  sound  as  a  means 

of  recording  ideas.  There  is  no  accurate 
method  of  recording  and  reproducing  sounds. 
The  ear  is  not  so  keen  to  recognize  a  sound  and 
to  retain  and  transmit  the  memory  of  it  as  the 
eye  is  to  comprehend  and  perpetuate  a  word  or 
a  drawing.  The  eye  aids  the  ear  more  than 

the  ear  aids  the  eye.  The  reform'ers  disdain- 
fully draw  attention  to  the  fact  that  the  sound 

represented  by  "  no  "  is  spelled  this  way  and 
also  "  know."  This,  in  our  view,  is  just  where 
the  eye  can  help  the  ear.  Where  there  are 
words  of  similar  pronunciation  it  is  an  advan- 

tage to  have  a  variation  in  spellmg,  just  as  it 
is  where  words  of  identical  spelling  but  of  dif- 

ferent meaning  may  have  varying  pronuncia- 
tions. 

The  final  query  put  to  us  is  :  Why  do  you 
recommend  a  reform  in  weights  and  measures 
yet  object  to  spelling  reform  ?  The  answer  is 
that  the  advantages  of  the  metric  system  are 
obvious  and  have  been  proved  in  practice  in 
other  countries  and  by  the  scientists  here,  while 

any  proposal  made  so  far  in  the  cause  of  spell- 
ing reform  does  not  meet  the  case  fully  and 

makes  confusion  more  confounded.  The  only 

logical  way  of  starting  a  real  reform  of  Eng- 
lish spelling  would  be  to  introduce  a  new  alpha- 
bet of  forty  or  more  letters.  Anything  less  is 

in  the  nature  of  a  compromise,  and  as  the 
present  system  is  also  a  compromise,  a  change 
on  these  lines  is  not  obviously  advantageous. 
The  eventual  solution  of  the  language  difficulty 

will  probably  grow  from  a  universal-language 
germ,  of  which  Esperanto  is  a  favourable  spec- 

imen. Such  a  language  would  be  logical  in 
every  respect,  besides  being  elastic  and  capable 
of  expansion.  In  each  country  the  universal 
language  would  be  taught  in  addition  to  the 
home  language,  and  the  universal  language 
would  be  the  language  of  interchange  between 

nations,  just  as  Latin  used  to  be  among  scien- 
tists ami  theologians  until  a  century  ago.  The 

school  curricula  would  be  simplified  by  the 
eliminatiiui  of  the  many  courses  in  foreign 
languages,  and  that  would  make  up  for  some 
of  the  time  now  lost,  according  to  the  reform- 

ers, in  learning  English.  Some  readers  may 
think  the  universal  language  a  long  way  off, 
but  a  month  or  two  ago  they  thought  the  same 
of  the  League  of  Nations.  Anyway,  it  is  near 
enough  to  make  the  reform  in  English  spell- 

ing not  worth  while,  even  if  it  were  not  inad- 
visable for  other  reasons. 
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Introduction. — The  Allies'  peace  terms 

were  handed  to  the  German  delegates  on  May 
7,  the  fourth  anniversary  of  the  sinking  of  the 
Lusitania.  Germany  is  given  fifteen  days  to 
decide  whether  to  sign  the  agreement  or  not. 
Politically  and  economically,  the  terms  are 
crushing,  and  either  force  or  some  sort  of  aid 
may  be  necessary  in  order  that  they  shall  be 
carried  into  effect.  It  is  possible  also  that  re- 

arrangements of  the  territorial  proposals  may 
yet  be  made,  especially  in  the  north-east  of 
Germany.  Asregards  mineral  deposits,  France 
is  to  have  the  Saar  coalfields  on  lease,  and  the 
zinc  district  of  Upper  Silesia  is  handed  over  to 
Poland.  Other  notable  events  of  the  month 
arethecontinuationof  the  Sankey  Commission, 
which  is  now  inquiring  into  the  nationalization 
of  coal  mines,  and  the  freeing  of  the  silver 
market  from  control  in  England  and  America. 
The  probability  is  that  silver  will  remain  at  a 
high  price  for  a  long  time,  and  attention  might 
well  be  turned  to  silver  mining. 

Transvaal. — The  labour  position  has  shown 
some  signs  of  improvement,  but  a  good  deal  of 
unrest  continues.  In  some  quarters  objection 
has  been  raised  once  more  against  recruiting 

north  of  latitude  22°.  The  Government  is 
about  to  establish  a  mint  at  Pretoria.  No  coin- 

ing has  been  done  in  South  Africa  since  Presi- 

dent Kruger's  days.  The  new  step  should  be 
beneficial  to  local  trade  and  international  com- 

merce. The  decision  of  the  Supreme  Court  to 
the  effect  that  the  Provincial  Governments  can 

tax  mining  profits  as  well  as  the  Union  Govern- 
ment will  have  the  effect  of  adding  to  the  finan- 

cial burden  of  the  mines.  It  is  understood  that 

Ne  w  Modderfontein,  the  company  which  under- 
took the  test  case,  will  appeal  to  the  Privy 

Council. 

The  reports  for  1918  of  the  companies  con- 
trolled by  the  JohannesburgConsolidated  show 

that  the  chief  prosperity  of  the  group  is  in  the 
Far  East  Rand.  At  the  Government  Areas, 
the  reserve  is  estimated  at  9,445,000  tons  aver- 

aging 8  dwt.  per  ton,  as  compared  with 
7, 0 1 6, 000  tons  averaging  7idwt.  the  year  before. 
The  steady  advance  in  tonnage  and  content 
duringthe  last  four  years  is  very  marked.  Dur- 

ing the  year,  1,303,500  tons  was  milled,  yield- 
ing gold  worth  ̂ 2,162,584.  The  profit  was 

/S SO, 535,  out  of  which  /^369,982  was  paid  as 
the  Government's  share,  and  /"SSS.OOO  was distributed  as  dividend,  being  at  the  rate  of 
27i%.  At  Van  Ryn  Deep  the  reserve  is  esti- 

mated at2,445, 759  tonsaveraging  9dwt.    Here 

again  the  reserve  has  shown  a  steady  increase 
inamount  and  contentduringthe  lastfouryears, 
though  not  to  the  same  extent  as  at  Govern- 

ment Areas.  During  1918,  530,550  tons  of  ore 
was  milled  yieldinggold  worth  ̂ 1,1 63, 005.  The 

profit  was  £^535, 300,  and  /'538,601  was  distri- buted as  dividend,  being  at  the  rate  of  45%. 
Of  the  mines  of  the  Johannesburg  Consoli- 

dated group  in  the  older  parts  of  the  Rand, 
Consolidated  Langlaagte  has  to  report  a  fur- 

ther fall  in  output  and  profit.  The  ore  milled 
was  503,300  tons  and  the  yield  ;^633,022,  as 
compared  with  585,650  tons  and  ;^728,945  the 

year  before.  The  profit  was  /^159,231,  and 
^"47,500  was  paid  as  dividend,  being  at  the  rate of  5%,  as  compared  with  ̂ 228,553,  ̂ 166,250, 

and  17i°o  the  year  before.  The  reserve  is 

estimated  at  2,103,000  tonsaveraging  6"2  dwt., 
as  compared  with  2,132,778  tons  averaging 
6  dwt.  per  ton  the  year  before.  Shortness  of 
labour  is  the  chief  cause  of  the  present  adverse 

position.  At  Langlaagte  Estate  the  develop- 
ments were  encouragingduring  the  year.  Gold 

worth  ̂ 647,999  was  extracted  from  523,690 
tons  of  ore.  The  profit  was  ̂ 128,105,  out  of 
which  ;^1 10,812  was  paid  as  dividend,  being 
at  the  rate  of  12*%.  The  results  at  the  Wit- 

watersrand  Gold  (Knight's)  were  not  good  ow- 
ing to  shortness  and  inefficiency  of  labour, 

and  also  to  the  low  grade  T3f  development  and 
reclamation  ore.  Developments  at  the  lowest 
levels  have  recently  been  encouraging.  At  the 
Randfontein  Central,  1 ,745,000  tonswas  milled, 
yielding  gold  worth  ̂ 1,991,838,  while  the  cost 

was  /^l, 883, 766.  The  reserve  was  estimated 
at  4,254,000  tons  averaging  6'8dwt.,  as  com- 

pared with  5,185,000  tons  of  the  same  content 
the  year  before. 
The  disposal  of  enemy  shareholdings  in 

Transvaal  mines  proceeds.  The  Modder  Deep 
company  has  purchased  approximately  70,000 
shares  from  the  Custodian  of  Enemy  Property, 
at  £6.  12s.  6d.  per  share.  Of  these,  23,810 
will  be  distributed  as  dividend,  while  the  re- 

mainder will  be  offered  for  sale  at  the  same 

price  to  shareholders,  in  the  proportion  of  one 
share  to  every  ten  shares  held.  In  the  case  of 
the  Geduld,  the  number  of  shares  involved  is 
about  250,000,  and  the  price  paid  was  £2.  Of 
the  total,  85,185  will  be  distributed  as  dividend, 
and  the  remainder  offered  to  shareholders,  in 
the  proportion  of  two  for  every  eleven  held. 

The  Geduld  has  started  the  sinking  of  a  new 
rectangular  vertical  shaft  at  a  point  about 
2,500  ft.  from  the  southern  boundary  and  ap- 
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proximately  equidistant  from  No.  3  main  in- 
cline and  the  intermediate  incline.  Both  of 

these  inclines  have  been  driven  considerable 
distances  duringthe  past  year.  The  new  shaft 
is  expected  to  be  about  2,500  ft.  deep. 

As  readers  are  aware,  the  development  of 
West  Springs  is  being  conducted  by  drives 
from  Springs  until  two  new  shafts  reach  the 
ore.  No.  1  shaft  had  been  sunk  90  ft.  when  a 
serious  subsidence  occurred.  The  conditions 
are  such  that  it  is  deemed  best  to  start  again 
at  a  new  place.  Boreholes  were  put  down 
with  the  object  of  finding  the  exact  position  of 
a  very  hard  and  wide  dyke,  the  presence  of 
which  had  been  ascertained.  From  the  infor- 

mation obtained  by  the  bores,  it  has  been  pos- 
sible to  place  the  new  shaft  in  a  position  where 

sinking  will  be  more  rapid  and  economical. 
Thetwoengineeringsocietiesof  South  Africa, 

the  South  .-\frican  Institution  of  Engineers  and 
the  Chemical,  Metallurgical,  &  Mining  Society 
of  South  Africa,  are  arranging  for  the  holding 
of  an  exhibition  of  machinery  and  appliances 
manufactured  locally  as  an  outcome  of  the  war. 

Cape  Province. — The  deposits  of  nitrate 
of  potash  between  Prieska  and  Griquatown, 
north  of  the  Orange  River,  are  to  be  worked  by 
acorporation  just  formed  forthepurpose.  The 
nitrate  is  found  in  shale,  in  quantities  ranging 
from  3  to  10%.  The  shale  is  to  be  milled  and 
leached. 

Diamonds. — The  South-West  Diamonds, 
Limited,  has  passed  to  the  control  of  the  Con- 

solidated Gold  Fields.  The  company  was 

originally  formed  to  dredge  in  the  neighbour- 
hood of  Possession  Island,  which  is  a  British 

possession  off  the  coast  of  German  South-West 
.\frica.  More  recently  it  has  acquired  areas 
at  Kolmanskop  and  Pomona,  where  the  dry 
sand  was  sifted  by  German  companies. 

.\  company  called  Makganyene  Diamonds, 
Ltd.,  has  been  formed  to  work  a  kimberlite  de- 

posit on  a  farm  of  this  name,  140  miles  west 
of  Kimberley.  .*\  trial  plant,  consisting  of 
crusher,  rolls,  and  two  pans,  has  been  started. 
It  is  said  that  the  diamonds  are  of  good  white 
colour.  Mr.  T.  G.  McLelland  is  the  manag- 

ing director  and  engineer. 
Rhodesia. — Though  the  Globe  &  Phcenix 

has  won  its  case  against  the  Amalgamated 
Properties,  and  there  is  therefore  no  longer  any 
need  for  secrecy,  the  periodical  reports  con- 

tinue to  be  of  the  scantiest.  The  report  for 
1918  tellsthatthe  output  of  gold  was  ̂ 343,171, 
and  the  net  profit  /fl  14,065.  The  sharehold- 

ers received  ̂ 120,000,  being  3s.  per  5s.  share, 
free  of  income  tax.  During  1917  the  output 

was  ̂ 403,370,  and  the  dividends  /'266,666. 

The  reserve  is  calculated  at  159,913  tons  aver- 

aging 29'4  dwt.  per  ton,  as  compared  with 
184,053  tons  averaging  28'9dwt.  the  year  be- fore. Mr.  D.  P.  Macdonald  has  recently  gone 
to  Rhodesia  in  connection  with  the  copper  and 
other  properties,  for  the  development  of  which 
the  Phi^nix  Mining  &  Finance  Co.  was  form- 

ed last  year. 
West  Africa.—  In  our  March  issue  we  re- 

ferred briefly  to  the  Winnebah  tin  deposits  be- 
longing to  the  AppolloniaGold  Fields,  Limited. 

We  are  now  able  to  announce  that  the  Ashanti 

Goldfields  Corporation  has  taken  a  working  op- 
tion on  thesiadeposits.  A  brief  summary  of  the 

reports  on  these  properties,  made  by  Messrs. 
Innes,  Macdonald,  &  Seale,  has  been  issued 
bytheAppoUoniacompany.  Theareaacquired 
is  known  as  the  Mamkwadi,  and  covers  100 
square  miles.  The  prospecting  work  so  far 
done  is  on  ground  that  stretches  from  the  coast 
near  Appam  for  a  couple  of  miles  inland.  The 
country  rock  is  a  hornblende  schist  intersected 
by  pegmatite  dykes.  The  region  is  covered 
with  grass  and  low  bush,  with  hills  a  few  hun- 

dred feet  high  rising  abruptly  from  the  plain. 
The  first  discovery  of  cassiterite  was  in  acreek, 
and  as  most  of  it  showed  little  signs  of  wear  by 
water,  search  for  lodes  was  undertaken  concur- 

rently with  trial  of  the  gravel  by  pitting.  The 
first  lode  to  be  found  is  about  a  quarter  of  a 
mile  east  of  the  creek,  and  was  exposed  during 
pitting.  At  first  the  lode  appeared  to  be  a 
hundred  feet  wide,  but,  on  sinking,  it  was  found 

that  the  surface  deposit  was  only  a  sill  or  cap- 
ping of  smaller  dykes.  Further  information 

as  to  the  nature  of  the  capping  will  be  of  inter- 
est, for  it  may  be  what  Mennell  calls  a  spread 

enrichment,  an  eluvial  deposit,  or  a  surface 
How  of  igneous  rock.  Two  of  the  dykes  have 
been  followed  downward  for  20  ft.  or  so,  8  and 
2  ft.  wide  respectively.  Other  dykes  have  since 
been  found,  and  several  alluvial  deposits  have 
been  tested.  The  opinion  expressed  by  the 
engineers  is  that  in  a  large  number  of  places 
the  deposits  are  rich,  but  that  the  distribution 
of  the  tin  contents  is  irregular.  It  is  the  num- 

ber (ii  ri(  h  pockets  that  will  determine  the 
payabiii;y  nfthedykes.  Theengineersand the 
directoib  i  !  the  company  are  to  be  congratu- 

lated on  their  cautious  attitude  with  regard  to 
the  width  of  the  lode  on  the  surface.  What  a 
fine  opportunity  there  would  have  been  for  a 
conscienceless  promoter ! 

Nigeria. — The  Northern  Nigeria  (Bauchi) 

Tin  Mines  is  about  to  issue  /'75,000  preference 
shares  for  the  purpose  of  meeting  the  cost  of 
the  hydro-electric  station  at  Kwall  Falls.  The 
contract  for  this  installation  is  in  the  hands  of 
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Vickers,  Limited,  and  the  work  is  already  in 
progress. 

The  Keffi  Tin  Company  has  doubled  its  capi- 
tal by  the  issue  of  200,000  new  shares  of  5s. 

each,  all  of  which  have  been  subscribed.  These 
funds  are  to  be  devoted  partly  to  the  provision 
of  additional  plant  for  the  Amari  property  in 
the  Nassarawa  district  (described  in  our  issue 
of  November  last),  and  partly  to  the  purchase 
of  new  interests.  An  exclusive  prospecting 
licence  over  four  square  miles  on  the  Bauchi 
plateau  has  been  secured,  and  shares  have  been 
bought  in  the  Kuru  Syndicate.  This  syndicate 
owns  a  property  on  the  Bauchi  plateau  which 
has  just  started  producing,  and  it  is  under  the 
same  management  and  control  as  the  Jantar 
Nigeria  Company. 

Australia. —  The  position  at  the  copper 
mines  in  Australia  is  becoming  serious  owing 
to  the  stagnant  state  of  the  metal  market.  It 
is  reported  that  all  the  mines  except  Mount 
Lyell  and  Mount  Morgan  have  closed  down. 
At  Mount  Morgan  no  copper  produced  since 
October  has  as  yet  been  sold  and  the  payment 
of  the  usual  dividend  has  been  postponed.  In 
all  probability  the  labour  position  has  also  been 
a  factor  in  the  case,  at  any  rate  in  Queensland. 
There  is  another  labour  trouble  at  Broken  Hill. 

As  regards  the  zinc  position,  the  British  Gov- 
ernment is  being  held  to  its  contract  v;ith  the 

Australian  Government  to  buy  concentrates 
for  ten  years.  How  to  dispose  of  these  con- 

centrates is  the  trouble,  for  they  are  not  liked 
by  British  smelters.  The  big  works  planned 
at  Avonmouth,  near  Bristol,  by  Mr.  R.  Tilden 
Smith,  who  formed  the  National  Smelting  Com- 

pany for  the  purpose,  werenevercompleted.  In 
any  case  smelting  could  not  have  commenced 
during  the  war  because  delivery  of  raw  ma- 

terial could  not  be  effected.  Under  peace 
conditions,  labour  cannot  be  obtained  for  the 
works,  so  Mr.  Tilden  Smith  has  had  no  alterna- 

tive but  to  abandon  the  project.  A  suggestion 
has  been  made  that  the  Belgians  should  handle 
the  Australian  concentrates,  but  we  understand 
that  this  class  of  material  is  not  particularly 
desired  by  the  Belgian  smelters.  As  the  Gov- 

ernment is  financially  committed  in  connection 
with  these  works,  perhaps  it  will  change  the 

name  from  "  National "  to  "  Nationalized  "  and 
undertake  the  smelting  itself. 

.At  the  Ivanhoe  mine,  Kalgoorlie,  the  cam- 
paign of  development  initiated  by  the  new  gen- 

eral manager,  Mr.  John  McDermott,  is  giving 
good  results,  and  in  spite  of  the  fact  that  no 
more  ore  is  found  in  depth,  the  total  reserves 
have  been  maintained.  At  the  end  of  1918  the 

reserves  were  estimated  at  1,000,209  tons  aver- 

aging 34s.  per  ton,  as  compared  with  1,035,874 
tons  averagmg  34s.  2d.  the  year  before.  Mr. 
McDermott  knows  the  mine  well,  having  been 
underground  manager  at  a  period  some  time 
previously  to  his  appointment  as  general  mana- 

ger. The  new  lode  has  responded  to  develop- 
ment, but  shows  signs  of  impoverishment  in 

depth.  In  addition  to  the  reserves  mentioned, 
large  amounts  of  high-grade  or^  have  been  dis- 

closed in  the  east  branch  lode,  but  measure- 
ments cannot  yet  be  made. 

The  .Amalgamated  Zinc  (De  Bavay's)  an- nounces that  the  contract  to  treat  North  Broken 
Hill  zinc  tailing  expired  on  April  30,  and  that 
the  plant  lately  employed  on  this  tailing  is  now 
being  used  on  dump  material  already  in  the 
possession  of  the  company  and  paid  for.  The 
contract  with  Broken  Hill  South  will  expire 
on  December  31.  Notice  has  been  given  to 
the  Junction  mine  that  the  contract  will  be  sus- 

pended because  the  deliveries  are  not  being 
made  according  to  contract  as  regards  quan- 

tity, grade,  and  degree  of  fineness  of  crushing. 
Antarctica. — Another  exploringexpedition 

to  the  .Antarctic  continent  is  being  organized. 
The  leading  spirit  is  Mr.  John  L.  Cope,  and  he 
calls  it  the  British  Imperial  .Antarctic  Expedi- 

tion. The  famous  Terra  Nova  has  been  ac- 
quired. Mr.  Cope  is  an  experienced  antarctic 

traveller  and  was  surgeon  and  biologist  with 
the  Ross  Sea  party  in  1914-17.  Among  the 
plans  is  one  for  mineral  prospecting,  but,  judg- 

ing by  the  list  of  minerals  mentioned  in  his  list, 
the  staff  does  not  apparently  yet  include  a  min- 

ing man  or  geologist. 
Burma. — One  of  the  first  public  offers  of 

mining  investments  since  the  withdrawal  of 
Treasury  control  was  in  connection  with  the 

Burma  Queensland  Corporation.  This  com- 
pany was  formed  to  acquire  98%  of  the  shares 

in  Tavoy  Concessions,  which  owns  the  Herm- 
yingyi  wolfram  mines,  and  also  to  purchase  the 
Wolfram  Camp  and  Mount  Carbine  wolfram- 
molybdenite-bismuth  mines  in  North  Queens- 

land, which  have  recently  been  brought  to  a 
producingstage.  Messrs.  R.  Tilden  Smith  and 
.A.  F.  Maclaren  had  this  promotion  in  hand. 
The  public  have  been  invited  to  buy  ̂ 225,000 
debentures  in  the  Burma  Queensland  Corpora- 

tion, the  property  of  the  National  Metal  & 

Chemical  Bank,  Mr.  Tilden  Smith's  holding 
company.  The  mines  and  properties  are  ad- 

mittedly important  ones,  but  with  the  chief  de- 
mand for  wolfram  gone,  there  is  no  attraction 

to  buy  shares  or  debentures  in  a  company  in 
this  line  of  business.  -As  the  promoters  were 
able  to  certify  that  no  part  of  the  proceeds  of 
the  issue  was  to  be  applied  for  capital  pur- 
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poses  outside  the  United  Kingdom,  the  present 
Treasury  restrictions  did  notapply.  Otherwise 
the  Treasury  would  have  been  well  advised  to 
exercise  its  powers  of  veto.  The  advertise- 

ments of  the  issue  gave  the  profits  of  Tavoy 
Concessions  for  the  past  two  years,  and  esti- 

mates of  the  expected  profits  of  the  Queens- 
land properties  and  Tavoy  properties  in  the 

future.  The'recent  and  present  profits  are 
high  owing  to  the  Government  buying  wol- 

fram at  60i.  per  unit,  but  within  six  months  of 
Peace  this  price  will  disappear.  In  the  mean- 

time the  Government  offers  its  stocks  in  the 
market  at  30s.  It  is  little  use  estimating  profits 
on  a  basis  of  pre-war  prices,  for  wolfram  was 
always  difficult  to  sell  and  the  market  shaky. 

Malaya. — Mr.  James  Wickett  was  in  ex- 
cellent form  when  presiding  at  the  annual 

meetingsof  his  groupof  Malayan  tin  companies 
last  week.  The  Gopeng,  though  27  years  old, 
is  still  a  big  producer,  and  will  continue  to  be 
so  for  many  years  yet.  The  Tekka-Taiping  is 
a  more  recent  venture,  and  war  conditions  have 
prevented  its  expansion.  During  the  next  year 
or  two  a  great  increase  will  be  seen  in  its  scale 
of  operations.  At  Pengkalen  a  tract  of  low- 
lyingground  has  been  proved  suitable  for  treat- 

ment by  bucket  dredge.  Rambutan  is  doing 
well  as  a  mine,  and  also  as  a  supplier  of  cur- 

rent to  adjoining  operators. 
Scotland. — Boring  for  oil  was  started  re- 

cently under  Go\ernment  control  in  the  West 
Calder  district  of  Midlothian,  a  place  noted  for 
its  oil-shales.  From  time  to  time  in  the  past 
free  petroleum  has  been  found,  but  never  in 
large  quantities,  and  bores  have  indicated  the 
presence  of  petroleum  on  several  occasions, 
though  no  flow  ever  resulted. 

Canada. — The  Kirkland  Lake  Proprietary 
Co.  is  issuing  25,000  additional  shares,  the  price 
of  issue  being  37s.  6d.  These  shares  are  being 
offered  to  shareholders  in  the  proportion  of  one 
share  to  every  four  held.  The  underwriters 
take  a  commission  of  5s.  per  share,  and  have 
an  option  on  a  further  25,000  shares  up  to 
M.irch  31,  1919,  at  45s.  per  share.  The  final 
settlement  in  connection  with  the  amalgamation 
with  the  Tough-Oakes  and  other  adjoining 
properties  will  not  be  long  delayed. 

United  States. — The  appeal  in  the  case  of 
Minerals  Separation  v.  Butte  &  Superior  with 

regard  to  the  meaning  of  "  a  fraction  of  l%of 
oil  "  was  heard  by  the  Supreme  Court  at  Wash- 

ington in  March.  Judgment  is  not  expected 
for  some  time.  We  gave  particulars  of  this 
case  in  our  issues  of  October,  1917,  and  July 
of  last  year. 

Pulverized  coal  can  now  be  mixed  with  oil 

in  such  a  way  that  it  will  not  settle,  thus  pre- 
senting the  characteristic  of  a  colloid.  This 

composite  fuel  was  developed  by  the  Ameri- 
can Navy  under  the  superintendence  of  Mr. 

Lindon  W.  Bates,  an  oil  engineer  who  will  be 
remembered  in  London  as  being  associated  with 
Mr.  H.  C.  Hoover.  The  coal  is  pulverized 
until  95%  will  pass  200  mesh.  The  fuel  con- 

sists of  45%  oil,  20%  tar,  and  35%  coal,  to- 

gether with  about  1%  of  a  "  fixateur,"  the  com- 
position of  which  is  not  disclosed. 

Mexico. — President  Carranza  is  recom- 
mending a  luodification  of  the  constitution  re- 

lating to  the  holding  of  petroleum  lands.  The 
specific  proposals  are  not  yet  given,  but  their 
object  is  to  consolidate  the  sources  of  national 
wealth  according  to  the  law  of  equity,  destroy 
special  privileges,  and  place  Mexicans  and 

foreigners  on  the  same  footing."  Details  are 
awaited. 

Spain. — Last  month  we  mentioned  that  the 

Cordoba  Copper  Company's  mines  were  to  be 
closed  temporarily  owing  to  the  uncertainty  of 

the  copper  position.  The  directors  now  an- 
nounce that  negotiations  are  in  hand  for  the 

sale  of  the  property  as  a  going  concern. 
Colombia. — The  Oroville  Dredging  Co. 

has  issued  encouraging  cables  relating  to  the 
Constancia  mine,  to  which  reference  was  made 

in  our  last  issue.  The  profit  for  April  is  re- 
ported at  §5,000,  though  the  equipment  is  an- 

tiquatedandof  low  efficiency.  TheColombian 
Go\ernment  has  recently  removed  the  tax  on 
mining  machinery.  The  district  where  the 
tnineis  situated  has  been  worked  for  some  time, 

and  contains  a  number  of  lode-gold  mines. 
Recently  ithasattracted  the  attention  of  Ameri- 

can engineers,  and  several  properties  have  been 
acquired  by  United  States  capitalists. 

Bolivia. — At  the  meeting  of  shareholders  in 
Aramayo  Francke  Mines,  some  details  of  out- 

put were  given  for  the  last  completed  financial 
year  of  the  company,  ended  May  31,  19 IS. 
During  this  period  the  output  of  tin  concentrate 
was  1,845  tons,  and  of  wolfram  188  tons,  ob- 

tained from  36,606  tons  of  ore,  showing  a  yield 

of  5V'.j  per  ton.  During  the  same  time  the 
sales  of  I  i  n  and  wol  fram  concentrates  were  1 ,607 
tons  and  J 10  tons.  The  sales  of  copper  matte 
were  180  tons,  and  of  cement  copper  65i  tons. 
The  silver  sulphide  concentrate  sold  contained 
300,1 32  oz.,  and  the  picked  silver  ore  209,602  oz. 
Figures  for  the  bismuth  output  are  not  given, 
but  we  may  remind  readers  that  the  company 
is  one  of  the  big  producers  of  this  metal.  The 
Chorolque  tin  mines  give  poor  results  in  depth. 
On  the  other  hand  the  Chocaya  mine  is  open- 

ing up  further  reserves  of  tin-silver  ore. 



THE  COPPER  INDUSTRY  OF  THE  SOUTHWEST 
ARIZONA.  NEW  MEXICO,  AND  CHIHUAHUA. 

By  W.  TOVOTE.  E.M. 

The  "  Southwest  "  is  the   biggest   copper-producing   region   in  the  world,  and  contains 
many  famous  mines  such  as  the  Copper  Queen.  United  Verde,  (he  U  V.X.  Miami,  In- 

spiration, Ray.  and  Chino.     The  author  has  a  wide  personal  knowledge  of  the   region 
and  of  its  geology. 

Introduction. — The  days  of  the  Argo- 
nauts of  1849  had  passed  into  history.  Vir- 
ginia City  had  blazed  as  a  comet.  The  re- 

ceding tide  of  gold  seekers  had  opened  the 
treasures  of  the  Rocky  Mountains.  But  be- 

tween Texas  on  the  east  and  the  Cahfornia 
coast  on  the  west,  and  bounded  on  the  north 
by  partly  explored  country  containing  the 
mining  camps  of  Colorado,  the  Mormon  do- 

main of  Utah,  and  the  wonderful  Nevada 
mines,  lay  the  Great  Desert,  which  was  at  a 

later  date  to  become  the  "  Empire  of  the 
Southwest." 
Wagon  tracks  of  the  fortune  hunters  had 

scarred  it,  the  flotsam  of  failure  had  dropped 
along  their  Hnes,  the  pioneers,  in  victory  or 
despair,  had  drifted  back,  and  the  Indian  was 
still  supreme.  True,  the  patient  Mexican 
had  long  ago  followed  the  lead  of  the  Con- 
quistadores  into  this,  their  Farthest  North, 
but  he  had  merely  settled  along  the  few  fertile 
bottom-lands.  The  last  of  the  Confederates 
of  the  Civil  War  had  found  a  defiant  asylum 
here  and  erected  a  mock-banner  of  Secession, 
long  after  the  matter  at  issue  was  dead.  The 
thrifty  Mormons  had  trecked  in  from  the 
north  and  spread  thm  oases  of  orchards  and 

green  fields  along  far-spaced  river  valleys, 
but  the  country  at  large  was  only  a  dreaded 
stretch  of  horror  and  deprivation,  separating 
the  famed  Golden  West  from  the  blood-bought 
independence  of  Texas. 

Mining  was  the  magic  wand  that  has  opened 
the  Southwest  in  the  last  quarter  of  the  nine- 

teenth century.  The  lure  of  bonanza  and 
sudden  wealth  made  the  pioneer  brave  the 
burning  desert,  the  trackless  mountains,  slow 
death  from  want  of  water,  and  sudden  death 
from  the  silent  arrow  of  lurking  Apaches.  It 
was  silver  in  those  days  and  sometimes  gold. 
Copper  was  without  value  and  neglected.  But 
the  steel  rail  followed  the  prairie-schooner  and 
the  pack-burro.  Civilization  stretched  out 
tentacles  into  the  land,  where  rope  and  six- 
shooter  were  the  supreme  law.  When  the 
precious  metal  bonanzas  were  on  the  wane, 
the  despised  red  metal  began toclaim  attention. 

Santa  Rita,  New  Mexico,  where  the  Chino 
Copper  Co.  now  has  obliterated  the  burrow- 

ings  of  the  gambucino,  saw  the  earliest  copper- 
mining.  Copper  in  native  form  or  reduced  in 
adobe  furnaces  had  been  freighted  from  here 
into  Mexico  long  before  the  coming  of  the 
Eastern  adventurer  :  but  this  did  not  lead  to 

important  mining  operations  until  compara- 
tively recently.     The  first  real  copper  camp 
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that  sprang  into  existence  was  what  is  now 
the  Clifton  -  Morenci  district  in  Arizona. 
Soldiers,  chasing  a  band  of  Apaches,  are  said 
to  have  discovered  masses  of  native  copper 
on  the  limestone  slopes  above  Chase  creek, 
where  now  is  the  Longfellow  mine  belonging 
to  the  Arizona  Copper  Company  of  Edinburgh. 
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News  of  the  discovery  spread  to  Silver  City, 
N.M.,  at  that  time  the  most  flourishing  settle- 

ment in  this  unknown  land.  Mexican  miners 
answered  the  call,  and  the  Lescinsky  Brothers, 
merchants  whom  the  silverharvestof  Chloride 

Flats  had  started  on  the  road  to  wealth,  fur- 
nished the  first  capital.  There  followed  at 

intervals  during  the  next  few  years  the  dis- 
coveries at  Globe  and  Bisbee,  and  later  that 

at  Jerome. 
From  these  beginnings  the  copper  industry 

of  the  Southwest  rose  during  two  decades 
from  a  gambling  hazard  to  a  business  of 
world-wide  importance  ;  and  now,  barely  45 
years  since  the  hrst  copper- prospect  was 
started,  Arizona  alone  produces  more  copper 

annually  than  did  the  entire  world  a  few  dec- 
ades ago  or  the  United  States  15  years  ago, 

and  stands  unchallenged  as  a  producer  by  any 
other  state  of  the  Union  or  any  other  country 
in  the  world. 

The  mining  centres  and  ore  deposits,  which 
have  contributed  to  this  success  and  which  will 
be  reviewed  in  this  paper,  are  as  follows  : 
Arizona  : 

The  country  of  the  "  Coconine  Beds." 
Jerome,  the  Mayer  district,  and  Prescott. 
The  Pinal  mountains  area  (Globe). 
Clifton-Morenci. 
Tucson  and  vicinity. 
The  Dragoon  mountains. 
Bisbee. 
Ajo  and  the  desert  counties. 

New  Mexico  : 

The  "  Red  Beds." 
San  Pedro. 
Santa  Rita. 
The  Burro  mountains. 
The  Organ  mountains. 
Oro  Grande. 
Lordsburg. 

California  : 
The  desert  country  of   Southeastern  Cali- 

fornia. 
Sonora  : 

Cananea  and  Nacozari. 
Ihe  names  above  will  appear  like  a  motley 

assortment  to  those  casually  acquainted  with 
the  Southwest.  Some  districts  are  of  actual 
prime  importance,  while  others  have  come 
and  gone,  and  again  others  are  still  doubt- 

ful factors.  But  the  mining  industry  is  tran- 
sitory ;  it  has  its  to-day  as  well  as  its  yesterday 

and  to-morrow.  Its  day  is  measured  in  years 
sometimes,  and  again  in  decades  or  centuries, 
but  it  is  a  limited  space  of  time  ;  more  limited 

now  in  this  age  of  intensified  industrial  ex- 
ploitation than  ever  before. 

This  mining  territory,  extending  from  New 
Mexico  into  Californiaand  from  Colorado- Utah 
border  into  Sonora,  covers  an  area  750  miles 
east- west  and  over  400  miles  north-south,  or 
quite  an  empire  in  itself,  according  to  European 
standards.  The  population  of  this  territory 
numbers  about  half  a  million  people,  or  less 
than  two  to  the  square  mile,  indicating  that 
there  is  a  lot  of  elbow-room  left.  There  are 
other  industries  besides  mining,  such  as  cattle 
raising,  farming,  ranching,  and  lumbering. 
There  is  furthermore  the  great  amount  of 
capital  and  energy  invested  in  railroading  and 
transport. 
Geology. — The  Southwest  showsfour  great 

eras  of  sedimentation  and  three  principal 
periods  of  igneous  activity.  Deep  sea  and 
continent  reigned  here  in  turn,  and  the  change 
from  one  to  the  other  opened  vents  for  the 
forces  of  vulcanism,  held  in  leash  while  the 
outer  lithosphere  was  in  equilibrium  and 

quiescent. Upon  an  Archean  ocean  followed  the  oldest 
continent.  The  Paleozoic  saw  again  the  sea 
dominant,  which  receded  at  a  period  near  the 
beginning  of  the  Mesozoic  era,  only  to  sweep 
back  with  one  mighty  but  short-lived  stroke 
in  Cretaceous  time.  The  end  of  the  Tertiary 
indicates  oscillations  of  a  rising  and  disappear- 

ing continent.  While  .Archean  sediments  and 
very  old  granitic  rocks  underlie  probably  the 
entire  territory,  they  are  exposed  now  pre- 

dominantly in  its  western  part.  Going  east 
the  remnants  of  Paleozoic  sediments  recur 
more  and  more  frequently,  usually  culminating 
with  the  Carboniferous  in  Arizona,  but  includ- 

ing Permian  strata  in  New  Mexico.  Super- 
imposed appear  islands  of  Cretaceous  sedi- 

ments, which  might  at  one  time  have  covered 
the  entire  Southwest,  but  every  trace  of  which 
has  disappeared  from  large  sections.  The 
end  of  the  Tertiary  and  the  early  Quar- 
ternary  brought  vast  accumulations  of  littoral 
and  lacustrine  deposits,  reflecting  the  contem- 

poraneous rising  of  the  present  continent  and 
the  catastrophic  subsidence  of  the  Carribean 
Sea. 

Triassic  and  Jurassic  strata  are  found  only 
in  the  i.  iihernmost  part  of  this  territory,  link- 

ing itwitii  thegeological  provinces  to  the  north. 
Besides  the  dim  volcanic  record  of  Archean 

time,  igneous  activity  was  most  forceful  during 
the  change  from  ocean  to  continent  toward 
the  end  of  the  Cretaceous  period,  and  again 
synchronously  with  the  oscillations  of  late 
Tertiary  and  Quarternary  age. 

The  oldest  volcanic  rocks  are  in  their  pres- 
ent exposures  mostly  granitic  in  texture  and 
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Map  showing  the  Copper  Regions  of  the  Soithuest 

massive  in  form.  The  Mesozoic  intrusions 

are  principally  porphyritic  and  are  found  in 
dykes  and  stocks  :  while  the  youngest  igneous 
rocks,  after  working  their  way  upward  as 
dykes  and  volcanic  funnels  were  spread  out 
over  the  surface  as  flow  after  flow  of  lava  beds. 

All  these  agencies,  those  of  sedimentation 
as  well  as  vulcanism,  have  left  their  imprint 
over  the  entire  Southwest.  Still  there  is 
noticeable  a  gradual  increase  of  the  younger 
members  over  the  older  ones  in  going  from 
west  to  east.  As  the  more  recent  geological 
formations  are  not  favoured  by  oredeposition — 
manganiferous  deposits  are  the  only  ones  of 
present  economic  importance  that  I  have  found 

in  Quarternary  rock — this  gradual  disappear- 
ance of  the  older  rocks  below  recent  cover 

accounts  to  some  extent  for  the  decline  of 

mining  activity  toward  the  plains  of  eastern 
New   Mexico  and  Texas. 

But  this  is  not  the  only  reason.  The  main 
force  of  mineralization  follows  the  contraction 
ridges  of  the  Rocky  Mountains  and  Sierra 
Nevada  from  the  north  down  to  the  Sierra 
Madre  in  Mexico,  and  on  to  the  Cordilleras 

of  South  .America.  It  reached  a  maximum 

of  intensity  twice,  first  in  late  Cretaceous  time, 
and  again  in  the  Tertiary  era.  The  imprints 
of  these  two  periods  cross  and  recross  each  other 
and  complicate  the  ultimate  picture.  The  for- 

mer,the  Mesozoic  period  of  oredeposition,  is  pre- 
dominantly the  age  of  copper  deposition  in  the 

Southwest,  with  which  we  are  concerned  prin- 
cipally. Its  course  can  be  traced  from  Utah 

and  Nevada  through  central  and  eastern  Ari- 
zona and  western  New  Mexico  and  on  down 

through  Sonora.  Of  less  actual  importance 
are  the  copper  deposits  of  Tertiary  age,  but 
their  day  is  dawning,  while  the  romance  of 
their  bonanza  days  has  been  written  on  the 
early  page^of  precious  metal  mining  in  the 
Southwest. 

Operating  CoMP.\NiES. — The  tendency  of 
copper  mining  has  been  its  centralization  in 
the  hands  of  a  few  big  companies.  Where  to 
draw  the  line  between  big  and  lesser  corpora- 

tions is  a  puzzling  problem.  A  few  measure 
their  output  by  the  100,000,000  lb.  standard  ; 
others  in  multiples  of  10,000,000  1b.;  others, 
even   though   they   exceed    1,000,000  lb.  per 
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month,  are  considered  small  in  Arizona  min- 
ing parlance  ;  while  individual  operators,  pro- 

ducing 1,000,0001b.  per  year,  are  big  men  in 
their  part  of  the  field. 

The  copper  interests  are  linked  so  much  all 
over  the  United  States  and  South  America, 
that  groups  that  are  not  of  great  importance  as 
actual  producers  in  the  Southwest,  are  really 
more  influential  people  even  there  than  others 
whose  local  production  is  considerably  higher. 

The  following  three  companies  or  groups 
are  the  biggest  producers  : 

1.  The  Phelps- Dodge  Corporation  (Cop- 
per Queen,  Moctezuma,  etc.). 

2.  Calumet  lS;  Arizona  (Cole- Ryan  inter- 
ests. Inspiration,  Cananea,  etc.). 

3.  Daniel  C.  Jackiing  interests  (Chino  and 
Ray). 

These  represent  three  different  chapters  of 
the  history  of  the  Southwest.  The  Phelps- 
Dodge  Corporation  is  one  of  the  pioneer  oper- 

ators and  dates  back  to  1880  ;  the  Calumet  & 
Arizona  infused  new  enterprise  when  mining 
threatened  to  become  stagnant  around  1900  ; 

and  Col.  Jackling's  rise  to  wealth  and  fame  is 
connected  with  the  advent  of  the  Porphy- 

ries," the  great  low-grade  deposits  which  have 
monopolized  the  public  interest  for  the  last  ten 
or  twelve  years  until  the  discovery  of  the 
phenomenally  high-grade  deposit  of  the  Uni- 

ted Verde  Extension  turned  the  popular  fancy 
to  the  search  for  such  bonanzas.  This  last 
great  discovery  has  been  fully  as  important  as 
the  rise  of  the  porphyries,  not  as  a  producer 
but  as  a  stimulus  to  renewed  interest  in  min- 

ing and  prospecting,  demonstrating  again  what 
wonderful  returns  can  be  derived  from  suc- 

cessful mines.  This  effect  would  have  been 

far  greater  and  more  general  had  not  the  en- 
trance of  the  United  States  into  the  War 

demanded  the  diversion  of  funds  from  pros- 
pect and  uncertain  development  work  into 

channels  of  greater  immediate  need. 
The  above  three  companies  produce  each 

more  than  150,000,000  lb.  of  copper  every 
year. 

The  production  of  the  following  ranges 
from  25,000,000  lb.  to  100,000,000  lb.  per 
year :  , 

Senator  \V.  iK.  Clark,  United  Verde  mine, 
Jerome. 

United  \'erde  Extension  Mining  Co., Jerome. 
Arizona  Copper  Co.,  Ltd.  (Edinburgh), 

Clifton. 

Miami  Copper  Co.  (Lewisohn  interests), 
near  Globe. 

Shattuck  interests  (Shattuck  .\rizona  and 
Denn  Arizona  Copper  Co.),  Bisbee. 

Smaller,  but  still  important,  are  the  yields 
of  the  following  companies: 

.■\merican  Smelting  &  Refining  Co.  (Gug- 
genheim interests),  Tucson. 

Shannon  Copper  Co.,  Clifton. 
Consolidated  Arizona  Smelting  Co.,  Hum- 

boldt. 

Magma  Copper  Co.  (Gunn-Thompson  inter- 
ests) Superior,  west  of  Globe. 

Iron  Cap  Copper  Co.,  Globe. 
Arizona  Commercial  Mining  Co.,  Globe. 
Arizona  Hercules  Copper  Co.,  Ray,  near 

Globe. 
Besides  these  there  are  a  very  great  num- 

ber of  other  producers,  ranging  from  several 
million  pounds  of  copper  per  year  down  to 
occasional  shipments,  all  of  which  help  to 
swell  the  grand  total. 

Of  all  the  companies  operating  in  the 
Southwest,  none  is  more  intimately  connected 
with  it  or  has  left  a  deeper  imprint  on  it  than 
the  Phelps- Dodge  Corporation,  which  rose 
from  small  beginnings  to  its  present  great 
position  under  the  guidance  of  the  late  James 
Douglas,  a  man  known  far  beyond  the  con- 

fines of  the  Southwest,  and  whose  writings 
and  personality  have  helped  much  to  spread 
the  fame  of  this  territory. 

The  Phelps- Dodge  Corporation  —  then 
Phelps,  Dodge  and  Co. — entered  the  South- 

west in  the  early  eighties  by  acquiring  the 
Copper  Queen  mine  at  Bisbee,  soon  after 
copper  had  been  found  here.  Consolidating 

with  adjoining  mines  and  acquiring  surround- 
ing ground,  the  Copper  Queen  grew  into  one 

of  the  richest  and  most  successful  mines  that 
the  world  has  seen. 

Thecompany  began  to  spread  out  early.  Sev- 
eral mines  at  Mayer,  near  Humboldt  (Bloggs 

and  Hackberry),  Yucca  (Copper  World),  and 
Prescott  (Copper  Basin, Senator,  and  Snoozer) 
were  acquired,  worked  for  some  time,  and  later 
closed  down.  The  Copper  Basin  mine  is  the 
only  one  of  these  now  producing  steadily. 
Then  followed  the  acquisition  of  the  Detroit 
Copper  Co.,  at  Morenci,  the  United  Globe 
Mine?  and  control  of  the  Old  Doininion  Min- 

ing lS;  S:iielting  Co.  at  Globe,  the  Moctezuma 
at  Naco.:;ui,  coal  mines  and  coke  works  at 
Dawson,  N.M.  (Stag  Canon  Fuel  Co.),  iron 
and  copper  deposits  near  Oro  Grande,  N.M., 
the  Burro  Mountain  Copper  Co.  in  the  same 
state,  the  Apache  Camp  copper  mines,  north 
of  Tucson,  and  lastly  the  purchase  of  the 
Tombstone  mines,  now  the  Bunker  Hill  Min- 

ing Co.  The  company,  after  early  smelting 
operations  in  Bisbee  and  Copper  Basin,  foun- 

ded the  town  and  smelting  works  at  Douglas, 
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and  now  has  other  smelters  at  Globe  and 
Morenci. 

Early  in  its  history  the  principal  owners 
started  railroad  construction,  to  facilitate  the 
handling  of  the  Bisbee  ores.  This  has  grown 
into  the  El  Paso  &  South  Western  system, 
extending  from  Dawson,  near  the  Colorado 
line  in  New  Mexico,  to  Tucson,  and  constitutes 
with  its  branches  a  very  important  factor  in 
transport  in  the  Southwest.  At  one  time  the 
company  came  near  acquiring  control  of  the 
great  Rock  Island  system,  with  whose  line  the 
railroad  connects  in  New  ]\Iexico.  For  a 
while  the  company  was  supplying  its  own 
timber  from  lumber  camps  near  Alamogordo, 
N.M.  Hotels,  mercantile  business,  real  es- 

tate, newspapers,  and  other  enterprises  are 
conducted  by  the  corporation  and  its  allied 
branches.  Of  late  years  splendid  educational 
and  philanthropic  institutions  have  been  fos- 

tered, including  working  men's  insurance  and 
compensation,  employees'  pensions,  and  the 
profit-sharing  bonus  system.  Walter  Douglas, 
a  son  of  the  late  James  Douglas,  is  at  the  head 
of  the  concern  as  president. 

The  Calumet  &  Arizona  Mining  Co.  (Cole- 
Ryan  interests)  also  had  its  start  in  Bisbee. 

Mining  men  fro.-n  Michigan  and  Montana,  led 
by  James  and  Thomas  Hoatson  and  Charles 
Briggs,  mine-captains  of  the  north  country, 
optioned  ground  adjoining  the  Copper  Queen 
and  started  shaft-smking.  Down  to  600  ft.  and 
700  ft.  the  search  was  fruitless,  and  the  under- 

taking was  on  the  verge  of  failure,  when  at 
last  ore  was  struck  and  a  second  important 
producer  was  assured  for  the  Bisbee  district. 
The  success  here  led  to  the  formation  of  other 
companies  on  property  farther  out  in  the  same 
field.  Anaconda  from  Butte  and  steel  people 
from  Pittsburgh  came  in  with  strong  financial 
backing.  The  new  companies  were  all  suc- 

cessful after  anxious  years  and  expenditure  of 
millions  of  dollars  in  sinking  deep  shafts  and 
draining  heavy  flows  of  water.  Consolidation 
followed  and  the  mother  company,  which  had 
helped  with  money  in  times  of  need,  is  now 
being  rewarded  by  continued  existence  when 
its  original  territory  is  practically  exhausted. 

The  company  has  at  ail  times  been  one 
of  the  most  courageous  and  progressive  in  the 
Southwest.  It  has  ever  been  ready  to  try, 
where  others  hesitated,  provided  a  prospect 
tempted  old  experienced  mining  men,  who 
were  mvesting  their  own  money  as  well  as 
that  of  their  associates.  Not  all  of  these  ven- 

tures have  been  crowned  with  success,  but 
this  branching  out  has  led  to  splendid  returns. 
The  company  and  allied  interests  now  control 

the  Cananea  Consolidated  Copper  Co.,  Sonora, 
Mex.,the  Inspiration  Consolidated  Copper  Co., 
near  Globe,  and  the  New  Cornelia  Copper  Co. 
at  Ajo.  It  is  testing  at  present  the  Gadsden 
mine  at  Jerome  and  owns  a  number  of  other 
properties,  not  now  producing,  besides  inter- 

ests in  South  America. 

The  C.  &  A.  smelter  at  Douglas  is  one  of 
the  great  modern  smelting  plants  in  the  South- 

west, while  the  company  installed  not  long 
ago  a  sulphuric  acid  plant  for  the  leaching  of 
oxidized  ores  at  Ajo. 

Cananea  has  its  own  smelter,  while  the  In- 
spiration output  is  treated  in  the  International 

smelter  at  Miami,  also  controlled  by  the  same 
interests,  which  link  the  other  companies. 

The  technical  executive  for  these  interests  is 
with  Dr.  L.  D.  Ricketts,  who  has  also  recently 
been  in  actual  charge  of  the  operations,  while 
the  general  manager,  Col.  John  C.  Greenway, 
was  at  the  front  in  France.  Dr.  Ricketts  is 
one  of  the  few  men  who  is  of  the  Southwest, 
and  whose  accomplishments  have  raised  him 
to  an  international  position.  Another  man, 

who  is  perhaps  the  most  far-seeing  and  keen- 
est manager  in  the  Southwest,  but  whose 

modesty  has  kept  him  from  the  public  eye,  is 
also  connected  with  these  interests,  namely, 

^Ir.  C.  E.  Mills,  now  in  charge  of  the  In- 
spiration and  Cananea  companies. 

Col.  Daniel  C.  Jackling,  one  of  the  com- 
manding figures  in  the  copper  industry  of  to- 

day, is  universally  acknowledged  the  man  who 

first  recognized  the  possibilities  of  the  "  por- 
phyries." By  technical  ingenuity  and  per- 

severance, in  spite  of  disappointments  and 
discouragements,  he  has  led  them  to  success. 
His  rise  is  the  most  spectacular  in  recent 

annals  of  mining,  and  is  associated  more  w-ith 
the  Utah  Copper  Co.,  of  Bingham  Canyon, 
Utah,  than  with  the  mines  of  the  Southwest. 
Of  his  widespread  interests  only  the  Chino 
Copper  Co.,  of  Santa  Rita,  N.M.,  and  the  Ray 
Consolidated  Copper  Co.,  of  Ray,  near  Globe 
are  within  the  Southwest  proper.  While  these 
two  companies  are  among  the  biggest  in  the 
territory,  they  are  more  or  less  only  a  part  of 
a  tremendous  organization,  centred  in  another 
part  of  the  country,  and  have  not  exerted  as 
deep  an  influence  as  other  smaller  companies, 
which  are  wholly  of  the  Southwest. 

1  give  approximate  figures  of  production  to 
show  the  size  of  these  companies  : 

Phelps-Dodge  Corporation  (1916)  :  Mined 
2,300,000  tons,  milled  1,500,000  tons;  smelted 
1,400,000  tons.  Sales:  250,000,000  lb.  of  cop- 

per, 174,000,000  lb.  of  which  were  from  the 

company's  ore.     To  this  must  be  added  about 
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40,000,000  Ib.copper  from  the  Old  Dominion, 
which  is  not  a  part  of  the  corporation  proper. 
Bv-products :  2,000,000  oz.  silver,  30,000  oz. 
gold,  and  10,000,000  lb.  of  lead.  The  present 
production,  exclusive  of  O.  D.,  is  at  the  rate 
of  225,000,000  lb.  per  year.  Coal  production 
(1916)  close  to  li  million  tons,  over  600,000 
tons  of  which  were  coked. 

Calumet  &  Arizona  interests :  C.  &  A. 
proper  (1916)  75,000,000  lb.  copper;  Ajo 
(present  rate)  50,000,000  lb.  ;  Inspiration 
100,000,000  1b.  (present  rate  11,000,000  1b. 
per  month);  Cananea  (present  rate  50,000,000 
lb.).  The  present  rate  of  production  would 
give  approximately  300,000,000  lb.  per  year. 

D.  C.  Jackling  interests  :  Ray  Consolidated, 
mining  and  milling  about  10,000  tons  per  day, 
production  around  80,000,000  lb.  per  year. 
Chino,  mining  and  milling  capacity  raised  to 
12,500  tons  per  day,  which  would  bring  pro- 

duction to  over  100,000,000  lb.  per  year. 
These  three  great  organizations,  including 

the  Old  Dominion  with  the  Phelps- Dodge,  are 
producing  therefore  at  present  at  the  rate  of 
over  750,000,000  lb.  of  copper  per  year.  To 
this  must  be  added  the  byproducts  in  gold 
and  silver,  which,  while  proportionately  very 
small  from  the  porphyries,  amount  to  at  least 
$10,000,000  from  the  other  mines.  Further- 

more the  steady  lead  production  of  the  Copper 
Queen,  the  output  of  gold,  silver,  lead,  and 
zinc  at  the  Tombstone  mines,  besides  man- 

ganese mined  m  recent  years  at  Tombstone 
and  by  both  the  Copper  Queen  and  C.  &  A., 
in  Bisbee,  are  important  contributors  to  metal 
output. 

.Arkal  Si'BDivisiON. — While  the  entire 
Southwest  has  seen  prospecting  and  mining 
operations,  the  area  is  by  no  means  uniform 
in  importance.  I  believe  Dr.  F.  I^.  Ransome 
was  the  first  to  divide  .\rizona  into  three 
regions,  which  trend  diagonally  across  the 
state  from  N.W.  to  S.E.  He  designated  them 
in  their  succession  from  north  to  south  as  : 

7.     The  Plateau  Region. 
2.     The  Mountain  Region. 
J.     The  Desert  Region. 
These  subdivisions  have  more  than  topo- 

graphical importance.  I  shall  extend  their 
lines  over  the  entire  Southwest  and  use  these 
subdivisions  in  discussing  the  ore  deposits. 
Their  boundaries  are  not  sharp  everywhere. 
The  plateau  character  of  the  northern  area 
disappears  in  New  Mexico,  where  the  great 
break  of  the  Rio  Grande  valley  has  torn  the 
homogeneity  of  the  strata  and  warped  them 
in  startling  folds  and  fault-blocks.  The  topo- 

graphical character  here  is  far  more  akin  to 

the  Mountain  Region.  The  Mountain  Region 
and  the  Desert  Region  blend  into  each  other. 

The  Mountain  Region  is  by  far  the  most 
important  of  these  three  subdivisions,  and 
perhaps  90%  of  the  metal  production  of  the 
Southwest  is  derived  from  it.  This  over- 

whelming importance  is  due  as  much  to  the 
greater  intensity  of  mineralization  as  to  the 
relatively  greater  exposed  area  of  ore-bearing 
formations  and  less  difficulties  encountered  in 

prospecting. 
The  Plateau  Region.  —  The  plateau 

region  stretches  from  the  north-west  corner  of 
.Arizona  to  the  New  Mexico  line  at  the  lati- 

tude of  about  34°  N.  Its  mean  elevation  is 
over  7,000  ft.  In  .\rizona  its  southern  boun- 

dary is  marked  by  the  bold  fault-escarpment 
of  the  Mogollon  Rim.  I  extend  this  boundary 
in  a  straight  imaginary  line  to  the  Mexican 
border.  Thus  this  territory  embraces  nearly 
one-half  of  Arizona  and  the  greater  part  of 
New  Mexico.  In  area  it  is  the  largest,  in 

mineral  production  the  least  important  sub- 
division. 

Within  its  borders  is  contained  the  unique 
mile-deep  gash  of  the  Grand  Canyon  of  the 
Colorado,  exposing  past  geological  records 
from  the  Carboniferous  down  to  the  Pre- 
Cambrian  age.  Coal-measures  are  known  in 
eastern  Arizona  and  northern  New  Mexico, 
supporting  a  flourishing  industry  in  the  latter 
state,  and  extending  over  into  Colorado.  The 
greatest  unbroken  forest  of  the  Southwest 
stands  within  its  confines. 

The  Navajo  Indian  retains  here  his  hunting 
and  herding  ground,  where  the  white  man  still 
is  a  stranger.  West  of  the  Navajos  are  the 
remnants  of  the  Hualpai  and  Mojave  tribes, 
and  east  the  Hopis  or  Moquis,  while  farther 
south  the  Pueblo  Indians  blend  more  freely 

with  the  Mexican  settlers  in  Duque  d'Albu- 
querque's  domain  and  the  white  man's  coun- 
try. 

Cattle  and  sheep  raising  and  the  lumber 
industry  are  paramount,  and  mining  is  dor- mant. 

The  formations  are  principally  sedimentary 
and  of  nearly  horizontal  stratification,  a  great 
handicap  to  the  prospector,  intensified  by 
spread  out  flows  of  recent  lavas  and  heavy 
coverings  of  detntal  matter  and  forest. 

In  Arizona  the  sandstone  and  shale  of  the 
Coconino  Beds,  a  member  of  the  Carbon- 

iferous formation,  are  known  to  contain  exten- 
sive copper  deposits  on  both  sides  the  Grand 

Canyon. 
Ore  has  been  hauled  from  the  White  M  sa 

a  hundred  miles  across  country   to   the   r=;'- 
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road  at  Flagstaff.  Car-load  lots  of  over  50% 
copper  ore  have  been  shipped  from  the  rim  of 
the  Grand  Canyon  farther  west.  Attempts 
at  mining  have  also  been  made  in  that  part 
of  Arizona  north  of  the  Grand  Canyon,  which 
is  tributary  to  Utah  rather  than  to  the  rest  of 
Arizona.  But  the  obstacles  of  distance 
from  railroad  and  undeveloped  transport  have 
proved  too  serious  a  handicap,  and  the  field 
remains  one  of  the  prospective  sources  of 
copper. 

The  ore  is  found  in  sandstone  beds,  where 
copper  minerals  replace  the  aluminous  cement 
of  the  sandstone.  The  average  grade  is  low, 
but  veins  and  irregular  seams  of  high-grade 
ore  penetrate  the  low-grade  masses.  The 
principal  mineral  is  chrysocolla,  with  mala- 

chite and  subordinate  azurite.  In  the  rich 
seams  are  found  secondary  chalcocite  and 
impure  oxides  of  copper.  Hematite  occurs 
in  conjunction  with  the  copper  minerals. 

Similar  in  character  are  the  copper  deposits 
in  the  Red  Beds  in  New  Mexico,  which  are 
found  over  a  very  large  area  and  extend  into 
Texas  and  Oklahoma,  but  have  given  rise  to 
successful  operations  in  very  exceptional 
cases  only.  The  Red  Beds  are  Permian 
strata  and  contain  horizons  rich  in  fossil-plant 
remains.  These  are  frequently  transformed 
into  coal.  In  mineralized  sections  the  carbon- 

aceous matter  has  acted  as  a  precipitant  for 
salts  of  copper.  Chrysocolla,  malachite, 
azurite,  and  copper  pitch  are  most  frequent : 
chalcocite  is  rather  common,  and  even  chalco- 

pyrite  and  most  rarely  bornite  are  found. 
Sandstone  beds  without  fossil  remains  have 

absorbed  copper  by  infiltration  also,  especially 
where  some  organic  residue  is  indicated  by 
apatite,  but  the  fossil  if  erous  horizons  are  ap- 

parently the  only  ones  in  which  concentration 
of  copper  to  high-grade  ore  was  easily  effected. 
This  might  have  later  migrated  and  been  re- 
deposited  in  fissures  cutting  across  the  strata. 

In  that  part  of  New  Mexico  which  I  include 
in  the  plateau  region,  there  are  known  also 
other  types  of  copper  deposits,  besides  the 
most  universal  Red  Beds  deposits.  Such 
are :  irregular  veins  and  replacements  in 
andesite,  none  of  which  has  been  prospected 
enough  to  prove  consistency  in  depth  :  pyritic 
deposits  in  schist,  for  instance  in  the  upper 
Pecos  valley  :  and  contact  metamorphic  de- 

posits in  the  scattered  islands  of  Paleozoic 
limestone.  The  most  important  of  the  latter 
is  owned  by  the  Santa  Fe  Gold  &  Copper  Co. 
of  San  Pedro,  New  Mexico,  a  Lewisohn  con- 

cern. The  mine  has  been  worked  intermit- 
tently for  a  great  number  of  years.  The  ore  is 

found  in  a  horizon  near  the  base  of  the  carbon- 
iferous limestone,  which  strikes  north-south 

and  dips  25''  east.  Mineralization  follows 
east- west  fissures  of  nearly  vertical  dip  in 
narrow  cylindrical  bodies,  but  widens  suddenly 
to  very  big  shoots  in  shear  zones,  parallel  to 
the  strike  of  the  limestone.  Great  masses  of 
grossularite,  andradite,  epidote,  actinolite,  and 
quartz  occur  with  the  ore.  The  mine  is  equip- 

ped with  a  furnace  producing  a  35%  matte  from 

The  Miami  Comf.\nv's  Hoist,  Coarse-Crushing  House,  and  Fine  Ore  Bins. 
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ore  varying  from  3i  to  7h%  copper  according 
to  economic  conditions. 
The  Dicsert  Region. — I  shall  treat  the 

south-western  subdivision,  the  Desert  Region, 
next.  It  is  of  greater  actual  importance  than 
the  Plateau  Region,  but  cannot  compare  with 
the  central  or  Mountain  Region.  The  desert 
region  ranges  from  and  below  sea-level  to  per- 

haps 2,500  ft.  above.  It  is  characterized  by 
broad,  level  valleys.  These  are  either  baked 
adobe,  the  Mexican  word  for  clay  and  air-dried 
brick,  or  bottomless  sand,  even  with  shifting 
sand  dunes.  In  places  thedesert  slopes  appear 
also  almost  macadamized  and  carpeted  with 
small  pebbles,  worn  smooth  by  the  sand-laden 
desert  winds.  Short,  rugged  mountain-ranges, 
grating  under  foot  and  cleft  by  steep  canyons, 
rise  bare  and  forbidding  from  the  desolate  tlats. 
From  water  hole  to  water  hole  is  many  a  dreary 
mile.  Living  springs  are  so  few  and  seem 
unnatural  where  found.  Tanks  and  pot-holes, 
in  which  rain  water  survives  under  covering 
sand,  are  the  salvation  of  the  prospector. 
They  swarm  with  insects  in  summer-time, 
where  the  heat  does  not  exceed  the  vitality  of 

everything  except  man,  coyote,  and  rattle- 
snake. Even  the  hardy  desert  tribes,  the  Pimas 

and  Papagos,  cluster  only  around  the  least  for- 
bidding borders  of  this  section.  Their  wells 

used  to  be  easily  traceable  ;  greenish,  decaying 
raw-hide  buckets  spread  an  inviting  stench  far 
over  the  country.  This  helpful  guide  though 
will  soon  be  a  thing  of  the  past,  as  the  Govern- 

ment is  drilling  deep  wells  and  substituting 
gasoline  pumps  for  wheel  or  windlass. 

While  the  desert  does  not  present  an  attrac- 
tive picture  or  inviting  abode,  it  has  an  indes- 

cribable charm  as  well  in  its  bleak  grandeur, 
as  especially  in  the  short,  ethereal  spring,  when 
heavy  night-dew  moistens  its  surface  and 
delicate,  many-coloured  flowers  spring  up  over 
night  to  wither  and  die  under  a  pitiless  sun. 

In  California,  the  major  part  of  San  Bernar- 
dino, Riverside,  and  Imperial  counties  belongs 

to  this  subdivision,  together  with  nearly  one- 
third  of  Arizona  and  the  north-western  part  of 
Sonora. 

More  disappointment  than  success  has  here 
been  the  outcome  of  copper  mining  in  the 
past,  but  the  territory  has  not  been  developed 
to  capacity,  andthere  are  excellent  possibilities 
for  future  discoveries.  Copper  is  found  prin- 

cipally in  schist,  very  old  limestone  beds,  and 
in  Tertiary  andesite-Hows  and  intrusions. 

The  most  important  mine  of  the  whole  area, 
the  New  Cornelia  at  .\jo,  Pima  county,  .Ari- 

zona, does  not  come  under  any  of  the  above 
headings.      The    mine,    a    subsidiary  of  the 

C.  tS:  .■\.,  of  Bisbee,  has  been  exhaustively  de- 
scribed in  connection  with  the  adoption  of 

leaching  methods.  A  very  recent  monzonite, 

penetrating  Tertiary  rhyolite,  contains  dissem- 
inated pyritechalcopyrite  ore  with  accessory 

bornite.  Oxidation  has  affected  a  large  part 
of  this  deposit,  but  secondary  chalcocite  en- 

richment is  lacking  except  in  very  limited  sec- 
tions, where  the  ore-body  shows  abnormal 

dip  and  depth.  A  total  of  over  50  million  tons 
of  ore  has  been  proved  by  drilling  and  under- 

ground development.  This  tonnage  will  pro- 
bably be  increased  by  further  work.  About 

one-fourth  of  it  is  oxidized.  The  computed 

average  is  between  I'S  and  r6%  copper,  and 
the  sulphide  ore  carries  from  30  to  50  cents 
in  gold  and  silver.  The  greater  part  of  the 
ore  is  mineable  by  steam  shovel.  This  method 
of  mining  is  not  only  cheaper  in  actual  cost, 

but  also  prevents,  by  stripping  the  barren  over- 
burden from  above  the  ore,  a  dilution  of  the 

ore  with  incoming  waste-material,  a  very  im- 
portant factor  in  these  low-grade  deposits. 

The  oxidized  ore  is  being  leached  with  sul- 
phuric acid,  which  is  manufactured  at  the 

C.  &  A.  smelter  at  Douglas.  For  the  sulphide 
ore  concentration  by  flotation  is  contemplated. 
The  output  is  at  the  rate  of  50  million  pounds 
of  copper  per  year. 

In  Yuma  county,  Arizona,  south  of  the  Bill 
Williams  river,  is  the  small  town  of  Swansea 
with  the  mine  and  smelting  works  of  the  Clara 
Consolidated  Copper  Co.  This  company  was 
partly  financed  by  European  capital.  It  came 
to  grief  several  years  ago.  The  smelter  is 
idle,  but  the  mine  is  being  operated  by  the 
Clark  interests  (United  Verde).  The  ore  is 
an  especially  attractive  fluxing  ore,  consisting 
of  hematite  with  pyrite  and  chalcopyrite.  It 
occurs  in  large  lenticular  bodies  in  limestone 
and  schist  country,  and  is  probably  the  replace- 

ment of  an  andesite  dyke.  The  mine  was 
producing  up  to  250  tons  of  3i%  ore  per  day 
some  time  ago. 

A  few  miles  to  the  west  is  the  Planet  mine, 
formerly  operated  by  the  Lewisohn  interests. 

This  mine  has  perhaps  the  most"  wonderful 
outcrr)psof  any  copper  mine  in  the  Southwest, 
regular  mountains  of  iron  oxide  stained  green 
with  copi)er.  Quite  a  large  amount  of  oxidized 
ore  has  been  mined,  but  the  search  for  sul- 

phide ores  has  not  been  successful. 
In  this  same  vicinity  and  on  toward  the 

Colorado  River  are  a  number  of  highly  in- 
teresting and  promising  prospects,  but  devel- 

opment work  has  lagged.  To  the  south-east 
this  copper  belt  extends  into  the  Harcuvar 
Mountains,  where  a  number  of  small  mines 
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are  in  periodical  operation,  and  very  similar 
geological  conditions  exist  again  north  of  the 
Bill  Williams  river  in  Wojave  county,  where 
the  Cactus  Queen  mine  gives  promise  to 
develop  into  another  big  mine  of  Swansea 
type. 

In  Riverside  county,  California,  south  of 
Vidal,  are  interesting  cork-screw  pipes  of  cop- 

per-gold ore  in  limestone,  which  have  been 
followed  down  for  600  ft.  and  800  ft.  in  spite 
of  an  average  diameter  of  only  from  10  to  15  ft. 
Nearby  are  very  attractive  copper  veins  in 
andesite. 

North  of  Vidal  in  San  Bernardino  county  is 
found  widespread  copper  mineralization  in 
schist,  and  farther  east  strong  but  probably 
superficial  copper-silver  veins  in  andesite. 
The  Ord  mountains  near  Daggett,  California, 
show  wonderful  copper  and  iron  stained  quartz 
croppings  in  schist  with  only  enough  work 
done  to  discourage  the  average  mining  man. 
Around  Needles  and  Ivanpah  copper  and 
copper-gold  veins  are  worked  in  a  quiet  way. 
They  flare  up  every  once  in  a  while  in  head- 

lines in  the  daily  press,  when  a  shortlived 
strike  of  exceptionally  high-grade  ore  stirs  the 
dreary  lethargy  of  the  desert. 

Along  the  fringe  between  the  desert  and 
mountain  regions  in  Arizona  are  the  gold  dis- 

trict of  Oatman  and  the  lead-zinc  district  of 
Kingman-Chloride  in  Mojave  county.  .  The 
latter  contains  at  Mineral  Park  good  indica- 

tions for  copper,  probably  in  genetic  relation 
with  the  turquoise  deposits  in  monzonite  in 
the  same  locality. 

Farther  south  are  copper-zinc  veins  and 
copper-molybdenite  veins  in  the  schist  in  the 
Hualpai  Mountains.  East  from  here,  in  the 
Cottonwood  Cliffs  range,  the  Clark  interests 
are  operating  the  small  Copper  Giant  mine  on 
a  pegmatitic  quartz  vein  with  copper  sulphides 
in  schist  country-rock. 

North  of  the  Santa  Maria  river  in  Yavapai 
county,  in  one  of  the  most  inaccessible  sections 
of  Arizona,  the  Lewisohn  interests  retain  a 
hold  on  the  Bagdad  Copper  Co.  Here  has 
been  established  by  drilling  and  underground 
work  a  large  disseminated  copper  deposit  in 
granite.  The  proved  tonnage  is  variously 
stated  as  from  13  to  21  million  tons  and  the 

grade  as  from  I'S  to  17%  copper.  Part  of the  ore  is  oxidized.     The  mine  is  idle. 
South  of  Casa  Grande,  in  the  Quijotoa 

mountains,  Pima  county,  the  Brownell  mine 
shows  good  but  irregular  copper-silver  ore  in 
schist ;  nearby  the  Copperosity  and  Reward 
mines  contain  irregular  pipes  of  copper  ore  in 
limestone.     East  from  here  is  the  Lakeshore 

mine,  owned  by  Frank  M.  Leonard  cf  Butte, 
Montana.  This  mine  has  large  reserves  of 
rather  low  grade  oxidized  copper  ore  with  good 
sulphide  ore  coming  in.  The  ore  is  found  in 
an  altered  andesite  dyke  in  limestone.  The 
distance  from  railroad,  o\er  30  miles,  has  been 
a  bad  handicap  up  to  now.  Strong  contact 

metamorphic  zones  in  limestone  with  occasion- 
al outcrops  of  copper  ore  are  found  nearby. 

South  and  south-east  from  here  in  the  Sierra 
Prieta  and  Comobabi  mountains  occasional 

shipments  of  high-grade  chalcocite  and  silver 
ore  are  made  from  narrow  veins  in  andesite. 

The  most  important  mine  in  this  section  is 
the  Silverbell  mine,  formerly  the  Imperial 
Copper  Co.,  now  owned  by  the  American 
Smelting  &  Refining  Co.  (Guggenheim  inter- 

ests). This  mine  produces  about  10,000  tons 
of  3%  ore  from  a  contact  metamorphic  deposit 
in  limestone.  Julius  Kruttschnitte  Jr.  is  mana- 

ger of  the  mining  operations  of  the  A.  S.  &  R. 
in  this  section,  and  under  his  administration 
the  company  is  branching  out  steadily  and  is 
gradually  becoming  an  miportant  factor,  in 
spite  of  the  fact  that  this  company  is  the  last 
of  the  great  corporations  to  enter  the  South- 

west and  has  been  taking  what  other  people 
overlooked  or  disdained.  The  same  company 
operates  the  Sasco  smelter  near  Silverbell  of 
about  1,000  tons  daily  capacity,  the  greater 
part  of  this  tonnage  being  custom  ore. 

This  enumeration  exhausts  fairly  well  the 
copper  industry  and  copper  prospects  of  the 
desert  region  and  its  borderland.  The  only 
mines  of  important  present  production  are  the 
New  Cornelia,  the  Silverbell,  and  the  Swansea 
mines.  The  balance  await  the  advance  of 

transport,  improvement  in  metallurgical  meth- 
ods, or  the  investors'  capital  for  further  testing 

or  equipment.  The  sum  total  is  not  an  over- 
bright  picture,  and  neither  the  Plateau  Region 
nor  the  Desert  Region  has  been  instrumen- 

tal in  making  the  Southwest  the  greatest  cop- 
per land  of  the  world  or  to  secure  for  .Arizona 

the  proud  name  "  Copper  State."'  This  is solely  due  to  the  remaining  third,  and  in  area 
smallest  subdivision,  the  Mountain  Region. 

(To  be  continued). 

The  Derivation  of  some  names  associated 

with  mining  is  unusual.  For  instance,  Conia- 
gas,  a  mine  at  Cobalt,  takes  its  name  from  the 

chemical  symbols  of  the  four  m'etals  it  pro- 
duces, Co,  Ni,  Ag,  As.  Cuyuna,  a  range  of 

hills  in  Minnesota  noted  for  its  iron  and  man- 

ganese deposits,  was  called  after  "Cuy,"  other- wise Cuyler  Adams,  an  early  pioneer,  and "  Una  "  his  dog. 
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The  author,  an  Australian  engineer,  was  connected  with   Broken   Hill  fo 

years,  being  manager  of  Block  10  mine  from  1902  to  1910. 

{Coitcliiilcil  /roiii   the  April  issue,  page  216]. 

Preferential FuHATioN. — In  the  early 
days  of  water-concentration,  long  before  the 
introduction  of  blende  flotation,  it  had  been 
observed  that  wherever  the  mixed  pulp  splashed 

or  cascaded  on  its  way  through  the  milling  pro- 
cess a  froth  or  foam  was  formed  which  floated 

on  the  surface  of  jigs,  settlers,  etc.  Assays 
taken  of  this  froth  showed  it  to  consist  mostly 
of  a  highly  argentiferous  galena.  In  some  of 

the  mills  this  was  for  a  time  skimmed  off"  and 
sent  to  the  bins  with  the  ordinary  galena  con- 

centrate. In  fact,  the  Sulphide  Corporation  in 

1901  put  up  an  experimental  plant  to  ascer- 
tain whether  galena  concentrate  could  not  be 

profitably  produced  in  this  manner.  In  this 
plant  a  series  of  inverted  cones  was  arranged 
so  that  material  passing  through  the  bottom  of 
one  would  enter  the  top  of  the  next  cone  below. 
Into  the  lower  part  of  each  cone  water  and 
compressed  air  were  conducted  through  their 
respective  pipes.  The  froth  flowing  ofl  from 
each  cone  was  collected  ;  but  as  the  froth  pro- 

duced in  this  experimental  plant  did  not  assay 
more  than30%lead  the  work  was  not  continued. 

In  later  days  it  would  appear  that  several 
experimentalists — Owen,  Lyster,  Seale,  Shell- 
shear,  Waterhouse,  and  others — got  on  the 
track  of  preferential  flotation  about  the  same 
time. 

Lyster  treated  tlie  slime  pulp  by  passing  it 
cold  through  a  3  in.  centrifugal  pump,  the  in- 

take of  which  was  reduced  to  1  in.  in  proximity 
to  the  pump  (Fig.  1).  At  the  point  of  reduction 
a  vertical  pipe  i  in.  in  diameter,  surmounted  by 
a  funnel,  was  tapped  into  the  intake  pipe  :  air 
was  drawn  in  through  the  r  in.  pipe,  and 
eucalyptus  or  other  reagent  was  fed  into  the 
funnel.  The  pulp  was  delivered  by  the  pump 
to  a  separator  of  special  shape  where  the  lead 
froth  overflowed,  and  the  residue  was  drawn 
through  the  bottom  by  a  second  centrifugal 
pump  and  delivered  to  a  second  separator  with 
more  air  but  without  additional  reagent,  and 
so  on.  The  concentrate  overflowed  at  the  top 
of  each  vessel. 

TheOwenmachine(Fig.2)consistedof  acyliii- 
drical  box  with  a  porous  bottom  through  which 
passed  a  vertical  spindle  carrying  an  impeller. 
The  impeller  was  placed  close  to  the  bottom 
of  the  cylinder,  and  above  it  was    placed  a 

circular  plate,  surmounted  by  a  baffle.  The 
plate  was  intended  to  pre\  ent  the  solids  from 
droppingdirectly  on  tothe  impeller.  .\  sample 
of  Block  10  ore  submitted  to  this  machine  in 
its  earlier  days,  ga\e,  after  aeration  in  a  0T1% 
acid  circuit,  a  galena  concentrate  carrying  Sl?^- 
lead,  41  oz.  silver,  and  lO'ozinc.  Oil  and  acid 
were  next  added  and  a  blende  concentrate 

assaying  45%  zinc  resulted.  Both  the  Lyster 
and  Owen  processes  obtained  the  galena  con- 

centrate by  agitation  and  aeration  in  the  cold 
solution.  The  blende  was  subsequently  ob- 

tained by  adding  reagents  and  warming  the 
solution. 

In  the Seale-Shellshear  cascade  process  (Fig. 
3)  no  mechanical  agitation  is  employed,  all  the 
aeration  taking  place  as  the  pulp  descends  from 

Air  if  Pegg 

Concentrat-e 
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one  vessel  to  the  next  in  the  series.  A  Seale- 
Sheilshear  plant  was  running  at  the  Junction 
North  mine,  Broken  Hill,  at  the  end  of  1914. 
Each  unit  consisted  of  two  sections  of  six  pots 
each  ;  each  pot  was  cylindrical  in  form,  16  in. 
in  diameter  and  about  24  in.  deep.  From  the 
bottom  of  each  pot  a  5  in.  bend  fitted  with  a 
3  in.  spigot  led  the  pulp  toa  12  by  12  in.  square 
aerator  placed  o\er  the  head  of  the  next 
cylindrical  pot  in  the  series.  The  pulp  in 
swirling  in  the  box  became  aerated  and  also 
carried  air  with  it  as  it  fell  to  the  next  pot. 
Each  pot  was  fitted  with  an  overflow  launder  : 
and  beneath  the  bottom  of  each  pipe  was 
placed  a  plate  for  the  purpose  of  breaking  up 
the  pulp  as  it  was  delivered  to  the  pot.  Special 
arrangements  were  made  in  the  top  pot  to  en- 

sure an  even  flow  to  the  pots  below,  each  of 
which  was  reduced  in  depth  proportionately 
to  its  position  in  the  series  so  as  to  allow  for 
loss  in  volume  of  pulp,  part  of  which  overflowed 
each  box  in  the  form  of  froth.  The  value  of 

the  froth  overflowing  from  the  last  five  pots  re- 
mained fairly  regular :  but  that  from  the  top, 

01  equalizing,  pot  showed  some  little  variation. 
Galena  froths  are  generally  found  to  be  less 

stable  than  those  of  blende,  and  it  is  therefore 
advisable  to  float  these  off  as  quickly  and  as 
smoothly  as  possible. 

The  pulp  leaving  the  sixth  and  lowest  pot 
of  the  series  is  delivered  to  an  elevator  where 
reagents  are  added  and  is  lifted  to  the  top  pot 
of  the  next  series  where  the  pulp  passes  through 
six  pots  as  before  ;  but  in  this  case  a  blende, 
in  place  of  a  galena,  float  is  obtained. 

In  1914,  after  carrying  out  a  considerable 
amount  of  investigation,  the  Sulphide  Corpora- 

tion remodelled  the  plant  which  had  previously 
been  in  use  for  the  treatment  of  dump  slime, 
so  as  to  make  it  suitable  for  preferential  flota- 

tion. Reference  has  already  been  made  to 
this  plant,  which  had  now  remained  idle  for 
some  four  years.  Here  the  pulp  was  delivered 
to  a  set  of  six  mixer-boxes  of  the  sub-aeration 
type,  31  by  3i  ft.  by  5  ft.  deep  with  18  in.  im- 

pellers at  2,300  ft.  peripheral  speed  per  mmute. 
A  galena  concentrate  was  obtained  from  the 
first  four  boxes,  the  float  from  the  last  two 
boxes  being  returned  to  the  head  of  the  mixer. 
The  unfloated  material  was  next  heated  to 

130^F.,  acid  and  eucalyptus  were  added,  and 
the  blende  floated  in  another  Minerals  Separa- 

tion machine  ;  the  concentrate  from  the  latter 
machine  was  passed  over  vanners.  These 
operations  were  carried  out  on  dump  slime  and 
gave  a  galena  concentrate  containing  50%  lead 
and  a  blende  float  concentrate  carrying  42% 
zinc. 

Mixing   box    /2  In  square 

Mixing  box 

Fig.  3.     Diagram  oi-  Skalk-Shellshear  Machine. 

Feed  From  bo.;  sboire 

^  in.  ̂ trhoies 

4*  '"■  Nozz/e 

\    /?estdue 
Fk..   1.     Cascade  Machine. 

The  next  step  was  the  treatment  of  current 
slime  produced  in  the  lead  mill.  This  was 

done  in  an  eight-box  machine  of  the  sub-aera- 
tion type,  2  by  2  by  3  ft.  deep  with  10  in.  im- 

pellers at  1,000  r.p.m.  This  proved  satisfac- 
tory, and  16  more  boxes  were  installed.     These 
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boxes  gave  a  galena  concentrate  of  67%  lead 

from  a  13"3?^  lead  feed. 
Forthepreferential  flotationof  thecoarser ga- 

lena a  modification  of  the  Sealt-Shellshear  sys- 
tem was  inaugurated(  Fig. 4).  Rectangular  boxes 

took  the  place  of  cylindrical  pots,  and  air  was 
sucked  in  through  the  agency  of  nozzles  placed 
in  the  perforated  down  pipes.  There  were  six 
down  pipes  3  in.  in  diameter  from  each  bo.\  to 
the  next  below  ;  and  in  each  pipe  a  nozzle  con- 

tracted the  flow  to  i  in.  diameter.  Surround- 
ing the  nozzle,  holes  i  in.  in  diameter  were 

bored  in  the  3  in.  pipe.  Each  of  the  nine  boxes 
in  the  series  was  36  by  18  in.  by  28  in.  deep, 
and  was  placed,  top  to  top,  4  ft.  9  in.  above  the 
next  box  below.  The  two  cascade  units  now 
in  use  in  the  main  milling  plant  of  the  Sulphide 
Corporation  have  put  out  of  commission  24 
tables  and  30  vanners. 

In  19 16  the  Broken  Hill  Proprietary  company 
put  up  a  500  ton  per  day  plant  for  treating  slime 
by  the  Leslie  Bradford  SO.j  process  (Fig.  5). 
In  this  process  about  101b.  of  nitre  cake  is 
added  as  an  emulsifier  to  each  ton  of  slime  as 
it  is  delivered  from  the  dumps.  The  slime  is 
then  sent  to  a  mixer  8  ft.  in  diameter  and  6  ft. 
deep,  where  it  is  stirred  at  42  r.p.m.  with  the 
necessary  quantity  of  solution  to  bring  it  to  a 
flowing  condition.  From  the  mixer  the  pulp 
is  delivered  to  a  slowly  revolving  tube-mill 
where  such  lumps  of  slime  as  may  have  passed 
through  the  mixer  are  disintegrated.  A  pump 
then  delivers  the  material  to  the  main  storage 
tank  30  ft.  in  diameter  and  5  ft.  deep.  In  this 
tank  arms  26  ft.  in  diameter  move  at  3  r.p.m., 
and  are  so  constructed  as  to  send  the  solids  in- 

to the  circumference  of  the  tank.  From  the 
storage  tank  the  pulp  is  sent  to  a  small  mixer 
5  by  5  by  5  ft.  with  arms  4  ft.  6  in.  in  diameter 
moving  at  29  r.p.m.  Here  sufficient  solution 
is  added  to  bring  the  pulp  to  25%  solids  by 
weight.     Enough  sulphuric  acid  is  now  added 

Residue 
fo  next  pump 

Fio.  5.    Illustrating  Bradford  SOj  Process, 

to  make  the  pulp  acid,  together  with  about 
2  lb.  of  sodium  hyposulphite.  The  hyposul- 

phite is  added  in  the  form  of  a  30%  solution. 
The  pulp  now  goes  to  a  further  mixer,  where 
the  SO  a  liberated  from  the  mixture  of  chemi- 

cals becomes  active.  In  this  last  and  final 

mixer  the  acidity  is  brought  to  about  0'03%, 
the  temperature  to  about  90°F.,  and  the  den- 

sity kept,  as  stated  before,  at  25%  solids  by 
weight.  The  4  in.  delivery  from  this  mixer 
goes  to  an  agitator  in  the  form  of  a  centrifugal 
pump  equipped  with  a  special  runner,  174  in. 
in  diameter.  The  runner  is  in  reality  a  disc, 
from  each  side  of  which  project  for  \\  in.  two 
circles  of  pegs  which  revolve  concentrically 
between  two  rows  of  similar  pegs  on  the  inside 
of  the  pump  at  1,000  r.p.m.  Two  pipes  iin. 
in  diameter  connect  the  intake  of  the  pump, 
which  is  of  the  Y  form,  with  the  sulphur 
burners,  and  through  these  pipes  SO.^  gas  and 
air  are  drawn  into  the  pulp.  The  rate  of  flow 
through  the  centrifugal  agitator  regulates  the 
amount  of  air  and  SO.j  drawn  in;  and  the 
flow  is,  in  turn,  regulated  by  sliding  doors  in 
the  mixers,  etc.  From  the  centrifugal  mixer 
the  pulp  is  delivered  to  a  flotation  box  where 
the  deep  galena  froth  which  forms  overflows 
to  a  thickener,  thence  to  concentraievats  where 
it  is  brought  up  to  70%  solids,  and  finally  to 
filters  where  the  moisture  is  reduced  to  10%. 
The  pulp  from  the  bottom  of  the  flotation  box 
is  delivered  to  the  next  similar  centrifugal 
agitator  in  the  series,  thence  to  a  second  flota- 

tion box,  and  so  on  until  this  has  been  repeated 
iiins  times.  Most  of  the  galena  is  obtained 
from  the  first  four  boxes  in  the  series.  Enough 
sulphuric  acid  to  keep  the  solution  acid  is  add- 

ed to  the  sixth  box,  and  the  float  from  the 
ninth  box  is  returned  to  the  head  of  the  system. 
Care  is  taken  to  keep  the  temperature  of  the 

flotation  boxes  at  90"F.  The  pulp  leaving  the 
bottom  of  the  ninth  flotation  box  goes  to  a 
thickener  where  the  pulp  is  thickened  to  60% 
solids  by  weight.  From  the  thickener  the 
pulp  is  delivered  to  storage  tanks,  with  the 
usual  revolving  arms,  situated  at  the  head  of 
the  blende  section.  The  clarified  liquor  from 
the  thickener  just  mentioned  is  returned  to  the 
head  of  the  lead  section.  In  the  storage  tank 
of  the  blende  section  the  temperature  of  the 
pulp  is  brought  up  to  120°F.,  and  the  pulp  is 
then  sent  to  a  5  by  5  ft.  mixer  at  30  r.p.m., 
where  sufficient  circulating  solution  from  the 
blende  section  is  added  to  bring  the  pulp  down 
from  60%  to  20%  solids.  Sulphuric  acid  is 
here  added  so  as  to  bring  the  acidity  up  to 

03%.  F"rom  the  mixer  the  pulp  is  delivered 
by  a  4  in.  pipe  to  a  centrifugal  pump  which 
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acts  as  an  agitator,  where  air  only  is  drawn  in 
through  the  i  in.  pipe,  the  amount  of  air  being 
regulated  by  a  valve.  In  the  blende  section 
there  are  six  flotation  boxes  similar  to  those  in 
the  galena  section.  The  overflow  from  the 
flotation  boxes  goes  to  a  re-treatment  plant 
where  the  material  is  refloated  in  three  flota- 

tion boxes.  The  float  from  these  goes  to  the 

blende  storage  department.  The  tailing  leav- 
ing the  sixth  flotation  box  in  the  blende  series 

is  thickened,  the  Hquor  returned  to  the  section, 
and  the  solids  go  to  the  waste  dump. 

A  pulp  assaying  12'8%  lead  and  16'5°o  zinc 
may  be  separated  by  this  process  into  a  blende 
concentrate  assaying  50%  zinc  and  a  galena 
concentrate  assaying  63%  lead. 

There  are  several  matters  in  connection  with 
this  process  which  require  careful  attention. 
With  Broken  Hill  Proprietary  material  the 
presence  of  more  than  3  lb.  of  hypo,  per  ton 
makes  the  blende  slow  in  rising  in  the  blende 
section  and  consequently  gives  a  high  tail.  If 
the  temperature  of  the  pulp  at  the  head  of  the 

galena  section  is  raised  above  90^F.  it  is  prob- 
able that  the  blende,  as  well  as  the  galena,  will 

float ;  a  similar  result  is  obtained  if  too  much 

acidity,  which  should  be  about  0'03%,  is  al- 
lowed in  this  section.  On  the  other  hand,  if 

the  solution  becomes  neutral  the  grade  of  the 
galena  concentrate  is  lowered.  If  the  pulp  in 
the  galena  section  has  more  than  21%  solids 
the  result  will  be  a  galena  concentrate  lower 
in  lead,  a  lower  recovery,  and  a  blende  concen- 

trate lower  in  zinc. 

Lloyd  Copper. — When  the  writerreturned 
to  Australia  in  January,  1914,  to  reorganize 
the  work  at  the  Lloyd  copper  mines,  he  found 
that  tube-mills  and  a  Minerals  Separation  flo- 

tation section  had  recently  been  added  to  the 
concentration  plant,  but  that  the  mill  was 

limiting  the  mine  output.  \'arious  alterations 
were  taken  in  hand,  and  before  very  long  the 
mill  had  outstripped  the  mine  output.  As  it 
was  not  possible  to  obtain  sufficient  under- 

ground labour  to  bring  the  mine  output  up  to 
the  capacity  of  the  reorganized  mill,  attention 
was  turned  to  the  dumps  of  tailing  produced 
from  previous  milling  operations,  Thistailing 
had  been  carefully  sampled  and  the  sa.nples 
thoroughly  tested  in  the  flotation  laboratory, 
where  it  was  found  that,  owing  to  oxidation, 
only  apoor  recovery  could  be  expected.  How- 

ever, it  was  decided  to  run  some  dump  tailing 
into  the  plant  and  feed  it  to  the  tube-mills, 
where  it  would  enter  into  circuit  with  the 
crushed  crude  ore.  Although  many  tons  of 
dump  tailing  were  put  into  circulation  in  the 
mill,  satisfactory  assay-values  of  concentrate 

and  tail  were  obtained  from  the  flotation  unit. 
It  was  then  decided  to  try  a  run  on  the  dump 
tail  alone,  in  order  to  find  out  the  actual  re- 

covery from  the  tail.  At  first  the  float  was 
excellent,  but  at  the  end  of  the  first  hour  a 
gradual  lessening  of  the  froth  became  notice- 

able ;  and  the  froth  continued  to  get  less  and 
less  until  at  the  end  of  three  hours  it  was  evi- 

dent that  the  tailing  alone  could  not  be  suc- 
cessfully treated.  As  soon  as  the  crude  ore 

got  into  circulation  again  excellent  results  were 
again  obtained ;  and  subsequent  work  plainly 
showed  that  the  tailing  was  amenable  to  flota- 

tion so  long  as  crude  ore  was  in  circulation, 
but  that  any  attempt  to  treat  the  dump  tail  by 
itself  was  followed  by  unsatisfactory  results 
very  similar  to  thoseobtained  in  the  laboratory. 

The  following  results  were  obtained  from 
treating  two  lots  of  dump  tailing  in  the  mill 
without  the  assistance  of  crude  ore  in  the  cir- 

cuit :  (/)  55  tons  of  dump  tail  assaying  1"?% 
copper  gave  2'06  tons  of  concentrate  assaying 
17'8%  copper  ;  the  flotation  tail  assayed  0'75% 
copper  and  the  recovery  was  38'3%.  (2)  94 tons  of  dump  tail  assaying  r5%  copper  gave 

3'09tons  of  concentrate  assaying  14"2%copper; 
the  flotation  tail  assayed  0'85%  copper  and  the 
recovery  was  3ri6/o.  With  the  crude  ore 
and  dump  tail  both  under  treatment  at  the 
same  time  it  was  estimated  that  the  recovery 

on  the  dump  tailing  rose  to  58'8%.  The  total 
recovery  from  both  materials  was  79' 1%.  The 
mill  at  this  time  was  making  an  average  re- 

covery from  the  crude  ore  alone  of  92%,  of 

which  35'8%  was  recovered  from  the  jigs  and 56T%  from  the  flotation  unit. 

A  somewhat  analogous  state  of  aff'airs  exists at  the  Inspiration  mine,  Arizona,  where  part 
of  the  ore  is  found  in  schists  and  part  in  altered 
granite.  The  schistose  ore  is  very  amenable 
to  treatment;  but  not  so  the  granite.  In 
practice  it  has  been  found  that  if  the  latter  is 
mixed  with  the  former  in  any  proportion  up  to 
20%  a  satisfactory  float  and  a  good  recovery 

may  be  made. 
At  the  Lloyd  copper  mine  it  had  been  the 

custom,  prior  to  the  introduction  of  flotation, 
to  roast  the  mill  concentrates  in  Edwards  fur- 

naces before  sending  them  to  reverberatory 
furnaces,  and  satisfactory  results  had  always 
been  obtained.  But  with  the  advent  of  the 
fine  grinding  necessary  for  flotation  treatment 
considerable  losses  were  incurred  in  roasting 
and  subsequent  handling  ;  and  when  the  charges 
containing  the  calcined  fine  concentrate  were 
dropped  into  the  reverberatories  clouds  of  dust 
could  be  seen  issuing  from  the  chimney  stacks. 
This  resulted  in  such  loss  of  recovery  that  the 
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roasting  of  the  flotation  concentrate  was 
abandoned  and  the  material  was  eventually 
fed  by  hand  in  its  moist  condition  through  the 

side  doors  of  the  reverberatories.  F"ortunately 
the  reverberatories  had  plenty  of  spare  capac- 

ity,and  it  was  therefore  possible  to  periodically 
use  one  of  the  furnaces  as  a  roaster  to  deal 
with  any  surplus  concentrate  on  hand.  This 
was  done  by  charging  the  furnace  entirely  with 
green  concentrate,  leaving  all  doors  open  and 
working  with  a  low  furnace  temperature. 
When  the  sulphur  had  been  sufficiently  re- 

moved thedoors  were  closed,  fires  were  brought 
up  to  the  normal,  and  smelting  continued  on 
ordinary  lines.  At  the  Wallaroo  iN:  Moonta 
mines,  South  Australia,  where  the  concentrates 
from  the  water -concentration  plant  were 
roasted  in  McMurtie  pots  before  going  to  the 
blast-furnace,  the  introduction  of  Hotation 
caused  somewhat  similar  trouble.  Great  diffi- 

culty was  found  in  obtaining  a  satisfactory 
sinter  from  the  pots  with  the  fine  flotation  con- 

centrate ;  but  the  trouble  was  overcome  by 
feeding  a  certain  proportion  of  green  concen 
trate  on  the  top  of  each  charge  to  the  blast 
furnace.  The  concentrate  in  this  way  enter 
ing  a  cool  section  of  the  furnace  shaft  gradually 
had  its  temperature  raised  as  the  charge  de 
scended,  and  by  the  time  it  had  reached  the  ful 
forceof  thetuyere  blast  had  become  completely 
sintered. 

Removal  oi-  Moisture. — The  removal 
of  moisture  from  flotation  concentrate  is,  o 
course,  a  matter  of  much  importance  where 

freights  are  high  or  smelters'  objections  have 
to  be  met.  N'arious  methods  have  been  tried, 
such  as  draining  in  porous- bottomed  vats, 
steam  drying,  air  drying,  filtering,  etc.  The 
usual  preliminary  to  all  these  methods  is  the 
thickening  of  the  concentrate  in  a  Dorr  ma- 

chine or  similar  appliance.  For  steam  drying 
it  is  usual  to  send  the  thickened  material  to 
shallow  tanks  of  considerable  area,  on  the 
bottoms  of  which  are  nests  of  steam  pipes. 
This  process  is  slow  and  costly,  but  the  moist- 

ure can  be  brought  lower  by  this  than  most  of 
the  other  methods.  Using  steam  at  501b. 
pressure  it  would  probably  take  at  least  24 
hours  to  bring  a  12  in.  layer  of  copper  concen- 

trate from  40?'o  to  10%  moisture  and  would 
probably  require  \  ton  of  coal  to  dry  one  ton 
of  concentrate.  At  the  present  time  filters  of 
the  revolving  drum  type  appear  to  be  most  in 
favour,  for  although  they  are  more  costly  to 
install  and  do  not  reduce  the  moisture  to  the 
same  degree  as  can  be  done  in  a  steam  dryer, 
the  costs  of  operation  are  lower  and  the  out- 

put is  greater.     In  Missouri  it  is  stated  that  a 

12  ft.  by  lift.  6  in.  Oliver  filter  will  put 
through  in  24  hours  50  tons  of  concentrate 
carrying  35  to  40%  moisture,  giving  a  cake 
4  in.  thick  containing  15%  moisture.  Experi- 

ence has  also  shown  that  by  heating  the  filter 

feed  to  130°I'\  the  capacity  of  the  filter  is  in- 
creased by  about  20%  and  that  the  final 

amountofmoisture  is  reduced  by  some  2%.  At 
Inspiration  a  12  by  12  ft.  Oliver  filter  puts 
through  120  tons  of  concentrate  and  reduces 
the  moisture  to  17%.  The  injection  of  steam 
into  the  filter  or  the  use  of  slacked  lime,  while 
not  lessening  the  amount  of  moisture  in  the 
cake,  increases  the  filter  capacity. 
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I-iu.  6.    The  Stagkekeii  Tvie  oi   Plant. 

Design  oe  Plant. — Since  the  days  of 
the  granulation  plant  at  the  Sulphide  Cor- 

poration's Central  mine  many  changes  have 
been  made  in  the  form  of  machine  used  in  con- 

nection w  ith  the  Minerals  Separation  process. 
The  simplest  of  these  machines  is  probably  the 
staggered  type  (Fig.  6)  in  which  the  separating 
bo.\es  are  staggered  with  the  agitating  com- 

partments so  that  the  material  leaving  the  first 
agitating  compartment  flows  to  the  first  separ- 

ating box  and  thence  to  the  second  agitating 
compartment,  and  so  on,  the  bottoms  of  all 
agitating  compartments  and  of  all  separating 
boxes  being  on  the  same  level.  .Another  form 
of  machine,  in  which  the  bottoms  of  the  agi- 
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tating  compartments  are  at  a  somewhat  higher 
level  than  those  of  the  separating  boxes,  is 
open  to  the  objection  that  the  material  from 
the  first  separating  box  must  be  sucked 
through  a  pipe  into  the  second  agitating  box 
by  the  action  of  the  second  impeller,  and  so 
on,  and  that  in  the  event  of  a  sudden  stop- 
page  these  pipes  are  liable  to  clog. 

In  the  Hebbard  machine  used  in  preferen- 
tial flotation  the  impellers  are  under-driven, 

and  air  is  brought  in  below  them  by  a  i  in. 
pipe.  .\s  the  compartments  between  the  im- 

pellers extend  to  only  18  in.  above  the  bottom, 
the  five  impellers  may  be  said  to  be  acting  in 
one  continuous  trough. 

In  the  Callow  system  aeration  is  obtained 
by  means  of  a  porous  bottom.  The  material 
is  first  agitated  with  the  necessary  reagents 
in  a  form  of  Pachuca  tank  and  then  goes  to 
the  first,  or  rougher,  cell  in  which  aeration  is 
produced  by  passing  compressed  air  through 
the  porous  bottom.  The  tail  from  this  ma- 

chine goes  to  waste  and  the  float  goes  to  the 
second,  or  cleaner,  cell,  which  is  9  ft.  long  by 
J  ft.  wide,  with  parallel  vertical  sides  and  a 
bottom  sloping  at  3or4inchestothe  foot.  The 
froth  overflows  right  along  both  sides  and  the 
residue  leaves  by  a  spigot  placed  at  the  lower 
end.  The  chamber  below  the  porous  bottom 
is  divided  into  eight  compartments  to  which 
air  is  supplied  at  about  4  lb.  pressure,  about 
10  lb.  of  free  air  per  minute  being  required  per 
square  foot  of  porous  bottom.  The  tail  from 
the  cleaner  is  returned  to  the  original  feed  ; 
the  overflow  goes  to  the  concentrate  bin. 

Before  deciding  on  the  form  of  machine  to 
be  used  in  their  new  flotation  plant  the  .Ana- 

conda company  made  e.xhaustive  comparative 
trials  between  the  Callow  machine  and  the 
Minerals  Separation  machine.  As  a  result  of 
these  tests  it  was  decided  to  install  four  of  the 

latter  machines,  each  having  15  agitating  com- 
partments 3  by  3  ft.  and  14  separating  boxes 

of  the  standard  M.S.  design.  The  impellers 
were  top-driven  by  bevel  gear  at  275  r.p.m. 
and  were  18  in.  in  diameter.  Each  machine 
produced  a  concentrate,  a  middling  which  was 
returned  to  the  machine,  and  a  tail  which  went 
to  waste.  Each  of  these  machines  was  cap- 

able of  treating  400  tons  of  sand  or  175  tons 

of  slime  per  day,  and  from  a  2'1%  copper  feed 
produced  a  12%  copper  concentrate  and  a 

O'27''o  copper  tail. 
In  the  Groch  machine  the  impellers  are  in 

the  form  of  centrifugal  pump  runners  mount- 
ed on  hollow  shafts  (Fig.  7).  These  impellers 

work  in  a  submerged  rectangular  trough  placed 
within  the  main  flotation  compartment.     Each 

runner  is  divided  horizontally  by  a  diaphragm, 
so  that  the  upper  part  of  the  runner  draws  in 
air  and  reagent  from  above,  and  the  lower 
part  of  the  runner  lifts  up  pulp  from  below 
from  the  flotation  compartment.  The  air,  re- 

agent, and  pulp  are  all  intimately  mixed  by 
being  thrown  out  centrifugally  against  the 
sides  of  the  inner  trough,  the  whole  is  forced 
up  over  these  sides,  the  froth  rises  to  the  sur- 

face and  ovei  flows  along  the  two  sides  of  the 
outer  box,  and  the  tail  eventually  leaves  the 
machine  through  a  spigot  in  the  end. 

Ruth  also  uses  an  impeller  of  somewhat 
similar  design  in  his  machine,  except  that  the 
air  entering  through  the  hollow  shaft  from 
above  is  discharged  into  the  pulp  through  four 
hooded  ports  on  the  upper  side.  The  pulp  is 
drawn  up  from  below  in  a  similar  manner  to 
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the  Groch  machine.  With  this  type  of  impel- 
ler it  is  claimed  that  the  bubbles  and  mineral 

particles  are  thrown  upward  together  at  the 
same  velocity  so  that  no  counter-currents  are 
formed,  and  the  bubbles  and  mineral  particles 
have  an  ideal  opportunity  for  intermixture. 

Pearce,  in  treating  custom  ores,  had  great 
difficulty  in  dealing  with  such  as  were  heavily 
charged  with  amorphous  or  colloidal  material. 
In  using  the  ordinary  Minerals  Separation  ma- 

chine he  found  that  the  colloids  remained  in 
the  machine  and  thus  accumulated,  so  that  the 
proportion  of  amorphous  material  became  un- 

duly heavy.  His  froth  was  formed  well 
enough  but  carried  no  mineral.  He  closed 
the  partition  holes  to  prevent  back  flow  and 
raised  the  openings  between  the  agitating  and 
separating  boxes  so  as  to  get  better  circulation 
of  slime.  He  subsequently  designed  a  ma- 

chine in  which  he  states  he  causes  the  colloids 
to  flow  forward  and  the  coarse  material  to  re- 

main behind  until  an  equilibrium  is  reached 
where  the  overflow  is  practically  the  same  as 
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the  feed  and  yet  the  proportion  of  colloids  in 
the  machine  is  much  less  than  in  the  original 
feed. 

The  K  &  K  is  a  machine  of  an  entirely 
different  kind.  It  consists  of  an  outside  cylin- 

drical envelope  10  ft.  long  and  30  in.  in  di- 
ameter, with  a  V-shaped  separating  box  placed 

at  one  end,  over  the  lip  of  which  the  concen- 
trate flows ;  inside  this  envelope  a  revolving 

drum  is  mounted  on  a  longitudinal  shaft,  and 
this  drum  is  fitted  with  riffles  and  has  openings 
through  its  circumference.  The  drum  revolves 
at  about  200  r.p.m.,  and  has  a  clearance  of 
s  in.  between  it  and  the  envelope.  Two  air 
ducts  at  the  ends  admit  air  for  aeration. 

The  Janney  machine  is  mostly  notable  on 
account  of  the  individual  motor  drive  to  each 
impeller  ;  and  a  large  plant  equipped  with  this 
class  of  machine  has  the  appearance  of  a  large 

apiary.  This  would  appear  to  be  the  ultra- 
refinement  of  individual  drive  to  which,  it  is 
to  be  hoped,  no  metallurgist  would  commit 
himself  without  first  having  made  e.\haustive 
research  as  to  its  utility.  But  the  number  of 
variations  in  the  machines  increases  as  the 

Minerals  Separation  process  comes  farther  in- 
to use  and  local  variations  in  the  nature  of  the 

ores  have  to  be  overcome. 

Reagents. — The  variation  in  the  nature 
of  the  ores  has  been  responsible,  to  a  great 
extent,  for  the  introduction  of  many  different 
reagents:  sulphuric  acid,  SO 2  gas,  sodium 
hyposulphite,  camphor,  eucalyptus,  amyl  alco- 

hol, gas-tar  derivatives,  sludge  acid  kerosene, 
pine  oil,  resin  oil,  sodium  sulphide,  sodium 
polysulphide,  etc.  These  are  used  either  alone 
or  in  combination  ;  and,  so  far  as  has  been  yet 
discovered,  there  is  nothing  to  indicate  which 
reagent  or  combination  of  reagents  will  prove 
most  satisfactory  with  any  particular  ore. 
This  must  be  found  by  experiment,  and  the 
experimentalist  must  be  prepared  to  meet  with 
many  contradictions  which,  up  to  the  present, 
have  remained  unexplained.  For  instance, 
sulphuric  acid  is  used  with  advantage  at  Ana- 

conda, while  at  the  Old  Dominion  mine,  which 
has  an  ore  closely  approximating  that  of 
Anaconda  in  chemical  analysis,  sulphuric  acid 
is  found  to  be  deleterious.  On  the  contrary, 
caustic  soda  is  added  ;  but  this  is  mainly  for 
the  purpose  of  flattening  down  the  froth  and 
allowing  of  the  use  of  a  much  smaller  amount 
of  launder  water. 

Theories  of  Flotation. — The  theories 
as  to  the  reason  for  flotation  have  been  numer- 

ous and  varied,  but  have  had,  so  far,  more  of 
an  academic  than  of  a  practical  value.  The 
rough  and  ready  explanation  sometimes  offer- 

ed is  that  if  finely-crushed  ore  is  agitated  in  a 
vessel  of  water  containing  an  admixture  of 

certain  reagents  "  some  particles  get  wet  and 
some  don't ;  the  dry  ones  float  and  the  wet 
ones  sink."  Following  up  this  idea  one  sus- 

pects that  particles  of  sulphide  have  an  aver- 
sion to  wetting  much  greater  than  particles  of 

gangue;  and  that  some  sulphides  have  a  greater 
aversion  to  wetting  than  others.  Moreover, 
the  aversion  to  wetting  possessed  by  sulphides 
does  not,  so  far,  appear  to  be  possessed  by 
carbonates  ;  and,  although  attempts  have  been 
made  to  coat  the  carbonate  particles  with  a 
sulphide  film  by  the  use  of  a  polysulphide  solu- 

tion and  float  them,  it  would  appear  that  satis- 
factory floats  on  a  commercial  scale  have  not 

been  achieved  and  that  the  extraction  of  the 

metallic  contents  of  low-grade  carbonates  is 
more  likely  to  be  gained  by  leaching  than  by 
flotation.  The  allusion  to  wetting  reminds  one 
that  very  little  has  been  done  with  regard  to 
framing  laws  for  this  phenomenon.  We  know 
that  utmost  wetting  is  absorption  and  that  the 
angle  of  incidence  showing  the  aversion  to 
wetting  can  be  measured  ;  but  there  is  still 
a  great  deal  to  be  learned  in  this  branch  of 
science.  Then,  also,  explanation  is  required 
as  to  the  function  of  oil  in  the  process.  It 
may  be  that  a  portion  of  the  oil  goes  actually 
into  solution  in  the  water  and  therefore  alters 
the  nature  of  the  whole  of  it  ;  but  it  seems 
inconceivable  that,  say,  a  pound  of  oil  beaten 
up  with  a  ton  of  solids  and  three  or  four  tons 
of  water  can  be  so  disseminated  that  each 
particle  of  mineral  which  floats  has  been  acted 
upon  by  a  particle  of  the  oil  in  emulsion.  If 
plain  water  is  agitated  by  an  impeller  the 

water  iinmediately  becomes  charged  with ' 
large  bubbles  which  rise  straight  up  and  escape 
at  the  surface.  With  the  addition  of  oil  and 
further  agitation  the  water  becomes  milky 
white,  presumably  owing  to  the  presence  of 
myriads  of  minute  bubbles.  If,  then,  the  flo- 

tation function  of  oil  is  to  imprison  ininute 
bubbles  in  water,  then  also  any  other  liquid 
than  oil  which  can  produce  an  equal  amount 

of  bubli'e  imprisonment  will  be  equally  as effecti\e  as  oil. 

Costs  in  Flotation. — Very  little  can  be 
said  with  regard  to  the  cost  of  plant  construction 
and  concentrate  production,  as  these  depend 
upon  the  \ariable  factors  of  rate  of  wages, 
cost  of  materials,  etc.  The  writer  has  before 
him  the  estimated  cost  of  construction  of  a 
Minerals  Separation  plant  capable  of  treating 
2,000  tons  of  material,  including  400  tons  of 
slime,  per  week.  These  figures  are  given  in 
the  table  on  the  next  page. 
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i 
Building    ■'50 
Agitation  and  Flotation  Machine    300 
Shafting,  &c    100 
3  Elevators    210 
Draiiiing  Belt  for  Concentrate    304 
Water  Supply     50 
Pump  and  Sump    60 
Electric  Light  and  Wiring    60 
Motor  and  Pump    150 
Motor  for  Agitators    120 
4  Settlers  for  Feed     1,280 
18  in.  Conveyor     200 
Clarifying  and  Water  Storage  Tanks    700 
Acid  Supply  and  Transport  Tanks     500 
Concentrate  Bin    1,800 
Belts  for  Tail  Disposal    904 
Belt  for  Concentrate  Disposal    240 
Feed  Storage  Bin  and  Elevator     570 
Tube-mill    800 
Motors  for  Conveyors    350 
Supervision    200 
Boiler    400 

Total       9,748 

The  actual  running  costs  for  a  plant  about 
twice  the  size  of  the  above  were  divided  up  as 
follows  : 

Shillings 

Superintendence        0  118 
Labour         1  632 
Stores          0  353 
Acid         1182 
Reagent        0  754 
Water         0  230 
Fuel         0  355 
Power          0  545 
Assay  Ofifice          0  165 
Lighting         0046 
Workshops         0  170 

Total         5  541 

These  costs  make  no  allowance  for  crushing 
or  for  the  payment  of  royalty. 

Tests. —  In  carrying  out  laboratory  v/ork 
very  fair  results  may  be  obtained  by  manual 
agitation  in  a  20  c.c.  glass  measure  with 
parallel  sides  and  footstep  which  enables  the 
measure  to  stand  of  itself  when  not  in  active 
use.  In  using  such  a  glass  the  ingredients 
are  introduced  and  the  glass  grasped  toward 
the  lower  end  in  the  right  hand  ;  the  open  end 
is  closed  by  placing  the  palm  of  the  left  hand 
over  it.  If  the  operator  then  assumes  a  semi- 
stooping  position  and  rapidly  shakes  the 
measure  up  and  down,  and  on  each  down 
stroke  allows  his  right  forearm  to  strike  his 
right  knee,  he  should  get  a  fair  agitation. 
When  the  glass  measure  is  brought  to  rest, 
the  float  comes  to  the  top  and  may  then  be 
removed  with  a  spoon. 

When  power  is  available  a  good  plan  is  to 

have  a  small  motor  fixed  to  the  wall  with  its 

spindle  in  a  vertical  position.  Under  this 
motor  is  placed  a  stand  on  a  vertical  sliding 
base  which  will  allow  of  the  stand  being  raised, 
lowered,  or  fixed  at  will.  A  rod  to  one  end  of 
which  an  impeller  is  fixed  is  so  constructed 
that  it  can  be  bolted  at  the  other  end  to  the 

spindle  of  the  motor,  thus  bringing  the  im- 
peller immediately  over  the  sliding  stand.  On 

this  stand  is  clamped  a  gun-metal  vessel  with 
two  plate-glass  sides  through  which  operations 
may  be  observed.  A  convenient  size  for  such 
a  vessel  would  be  5  in.  square  inside  and  8  in. 

deep.  There  should  be  an  outlet  4  in.  diame- 
ter or  more  in  the  bottom.  The  glass  may  be 

made  water-tight  by  wedging  it  against  a 
rubber  washer  which  abuts  against  the  flanged 
side  of  a  gun-metal  casting.  The  method  of 
using  this  is  as  follows  :  Fill  the  \essel  to 
within  2\  in.  of  the  top  with  water  at  120  to 

160°F.,  the  vessel  being  clamped  on  to  the 
stand  below  the  motor,  raise  the  stand  and 
vessel  until  the  impeller  almost  reaches  the 

bottom  of  the  vessel,  clamp  the  stand  in  posi- 
tion, start  the  impeller,  and  when  it  is  at  full 

speed  pour  in  a  convenient  weight  of  ore 
which  has  been  crushed  to  pass  through  a  60 
mesh  sieve.  From  time  to  time  pour  in  from 
a  graduated  tube  small  quantities  of  dilute 
sulphuric  acid  of  known  strength,  testing  after- 

ward with  methyl  orange.  When  the  liquor 

becomes  acid  add  from  a  burette,  say,  0'2  c.c. 
of  a  frothing  reagent  such  as  eucalyptus,  and 
continue  agitation  for  two  or  more  minutes. 
Stop  the  motor  and  inspect  the  float.  If  the 
float  is  not  good  it  may  be  that  the  acidity  of 
the  solution  has  been  lost  during  agitation  or 
that  more  reagent  is  required.  Trials  should 
go  on  until  a  good  float  is  obtained.  When 
such  has  been  obtained  the  froth  is  to  be  taken 

oft'  with  a  spoon  and  further  agitation  given, 
and  so  on  until  no  further  float  is  obtainable. 
After  having  removed  the  froth,  empty  the 
the  box  through  the  bottom  vent  and  collect 
the  residue.  Collect  the  float  and  residue,  then 
dry,  weigh,  and  assay  them  ;  or  the  weight  of 
the  residue  may  be  estimated  by  difference. 
A  convenient  weight  of  material  is  448 

grammes  (one-fifth  of  2,240).  Then  the  con- 
sumption of  frothing  reagent  is  calculated  as 

follows  ; 

No.  of  c.c.  X  S.G.  X  5  =  lb.  of  reagent 
per  ton  of  ore.  Consumption  of  sulphuric 
acid  is  obtained  thus  : 

No.  of  c.c.  X  S.G.  X  %  strength  x  5 
100 

=  lb.  of  acid  per  ton  of  ore. 



FOUR  YEARS  AS   A   PRISONER  OF  WAR 
By  J.   C.   FARRANT 

(Continued  from  the  April  issue,  puHe  221). 

The  autho a  well  known  engineer,  lells  of  his  attempted  escape  from  Doberitz,  and 
;lales  how  he  and  other  prisoners  of  war  were  sent  to  Russia. 

Early  in  1916  saluting  parades  every  Sun- 
day were  in  vogue,  owing  to  our  troops  failing 

to  show  proper  respect  to  German  officers 
when  marching  to  and  from  work. 

One  day,  as  we  were  passing  through  the 
German  barracks,  our  attention  was  attracted 

by  a  squad  at  bayonet  practice.  The  dum- 
mies were  rigged  up  in  British  khaki  and 

French  uniforms,  the  German  soldiers  grin- 
ning and  pointing  to  the  dummies,  saying 

Englander  Caput."  Our  men  resented  this 
and  shouted  out  anything  but  compliments  m 
broken  German  to  the  bayonet  squad.  The 
guards  used  their  rifles  to  get  our  men  on  the 
move.  .Apparently  this  disturbance  was  re- 

ported, as  upon  the  next  day  the  dummies 
were  rigged  in  old  German  uniforms. 

Having  finished  the  church  I  was  eligible 
for  ordinary  labouring  work  again.  I  carrieil 
on  with  all  kinds  of  work,  occasionally  dodg- 

ingthe  column."  The  weather  along  now  was 
wretched,  alternately  snowing,  freezing,  and 
thawing.  Parties  would  return  wet  through 
and  with  no  facilities  for  drying  their  clothes. 
I  caught  a  chill  early  in  March,  and  reported 

sick.  I  was  called  a  "  Schwein  "  by  the  Ger- 
man doctor,  and  ordered  out  to  work. 

March  H.  I  dodged  the  column  again,  as  it 
was  snowing  and  I  felt  quite  groggy.  I  kept 
in  hiding  until  the  inspection  was  over,  and 
then  turned  in.  The  next  day  I  again  reported 
sick,  and  as  by  this  time  my  temperature  was 
well  up,  I  was  admitted  into  hospital.  A  man 
had  to  be  practically  down  and  out  before  he 
received  medical  attention. 

The  health  of  the  camp  generally  was  \ery 
poor,  and  a  large  number  of  men  were  return- 

ing from  kommandos  with  strains  from  heavy 
lifting,  and  heart  and  lung  trouble.  Several 
sick  men  returning  from  kommando  handed 
in  written  statements  to  the  Commandant  of 
brutal  treatment  they  and  their  comrades  were 
undergoing  from  the  German  sentries  at  the 
factories.  In  most  cases  where  prisoners  of 

war  were  employed  by  private  firms,  the  sen- 
tries were  bribed  to  get  as  much  work  as  pos- 
sible from  our  men,  and  ill-treatment  was 

general. 
April  8.  Sixty  men  refused  to  work  after 

the  given  time,  and  as  the  following  day  was 

Sunday  the  whole  party  was  stood  up  at  atten- 

tion for  four  hours,  and  all  sport  was  stopped 
for  the  whole  lager. 

April  17.  Decided  to  make  a  bid  for  free- 
dom with  three  others,  Kirkaldy,  Reinert,  and 

Rumbelow.  Theday  decidedupon  wasThurs- 
day,  the  20th,  as  we  intended  to  take  the  train 
during  the  Easter  holidays.  However,  a  big 

sports  programme  liad  been  arranged  for  Fri- 
day, Saturday,  and  Sunday,  so  we  decided  to 

ask  Sergeant- Major  R.,  of  the  Suffolks,  who 
had  spent  a  great  deal  of  time  in  arranging  the 
sports  fete,  for  his  advice,  as  we  knew  that  if 
our  escape  was  detected  the  sports  would  be 
stopped.      He  unhesitatingly  told  us  to  go. 

The  plan  for  the  escape  was  as  follows.  To 
obtain  civvy  clothes,  and  travel  by  train  to 
Reine  near  the  Dutch  border,  and  then  cross 

if  we  could.  The  "  civvies  "  were  not  difficult 
to  obtain,  as  large  consignments  early  in  the 
war  had  been  sent  from  home.  These  had 
been  taken  from  us  and  stored  by  the  German 
authorities.  Some  of  our  men  were  employed 
in  the  store,  and  they  rigged  us  out.  A  guard 
was  bribed  to  obtain  a  time  table  for  us.  We 
had  two  or  three  hundred  marks  between  us. 

\\"e  wanted  more,  so  I  asked  an  active  service 
stoker,  who  was  a  renowned  gambler,  to  lend 
ms  250  marks.  He  took  off  his  belt  and 

handed  me  350  marks  in  silver,  saying.  It's  in 
a  good  cause,  Towny  ;  hope  you  get  through." Two  lines  of  barbed  wire  surrounded  the 

camp.  The  German  guardhouse  and  office 
were  between  the  first  and  second  lines,  which 

at  this  point  were  about  50  ft.  apart.  Rumbe- 
low, who  was  the  lager  electrician,  had  discon- 

nected one  of  the  electric  lights  at  the  place 
where  we  intended  to  get  through.  He  had  a 
permit  to  go  through  the  gate  in  the  first  line 
in  order  to  attend  to  the  lights  round  the  camp. 
Guards  were  posted  round  the  camp  about  50 
yards  apart. 
We  donned  our  civvy  attire,  put  on  service 

overcoats  and  caps,  and  got  through  the  first 
gate  as  helpers  to  fix  up  the  light  that  was  out. 
Kirkaldy  and  Reinert  cut  the  wire  and  got 
through  without  being  seen,  but  when  my  turn 
catne  a  guard  came  back  on  his  beat  and 
wanted  to  know  what  we  were  doing,  so  we  told 
him  we  were  fixing  the  light.  Putting  my 
words  into  practice  I  went  up  the  ladder  and 
unscrewed  the  globe,  bringing  it  down  with  me. 
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and  telling  the  guard  that  we  must  fetch  an- 
other lamp  from  the  lager.  Rumbelow  and  1 

returned  to  the  lager,  came  back  again  as  soon 
as  the  guard  moved  oft,  found  the  cut  wire  and 
got  through.  All  four  made  our  way  to  the 
road  as  quickly  as  possible  as  we  had  lost 
valuable  time. 
We  had  a  mile  and  a  half  to  walk  to  the 

station.  Rumbelow  was  just  purchasing  two 
tickets  and  we  could  hear  the  train  coming  in 

when  Reinert  came  rushing  up,  and  in  his  ex- 

citement, shouted  out  in  English,  "  Get  four, 
you  damn  fool,"  follow^ing  this  up  with  "  Noch 
zweibittel"  Fortunately  no  one  seemed  to 
ha^e  noticed  the  foreign  language,  but  we 
missed  the  train  by  seconds.  We  cursed 
roundly  in  German,  and  beat  a  hurried  retreat 
from  the  station,  got  mto  a  dark  street,  and 
held  a  consultation.  There  was  nothing  for  it 
but  to  hang  about  and  catch  the  next  train  in 

an  hour's  time. 
We  caught  this  and  reached  Spandau,  a 

suburbof  Berlin,  about  10.15  p.m.  We  walked 
up  and  down  the  streets  of  Spandau  for  two 
and  a  half  hours,  splitting  up  into  pairs.  I 

was  carrying  a  week's  provisions  for  the  four 
of  us,  and  well  I  knew  it  by  the  time  our  train 
came  in.  Reinert  bought  the  tickets  and  we 
were  just  going  through  the  barrier,  when  the 
booking  clerk  tapped  on  the  window.  We  all 
thought  the  game  was  up,  but  Reinert  had  left 
the  change  on  the  counter  and  the  booking 
clerk  had  merely  knocked  to  attract  his  atten- 

tion.    Gad  !  we  were  reiie\ed. 
We  passed  through  the  guards  at  the  barrier, 

and  had  not  long  to  wait  for  the  train.  It  was 
full  up  with  German  soldiers.  We  tried  to  get 
in,  but  were  told  only  military  were  allowed 

in.  •  Just  as  the  train  was  moving  off  and  we 
were  about  to  be  left,  a  porter  opened  the  door 
of  a  carriage  without  any  light  and  in  we 
jumped.  We  repassed  our  lager  with  the  gap 
between  the  lights  showing  quite  plainly,  and 
hoped  we  should  never  see  it  again. 

About  3  a.m.  we  had  to  change  carriages. 
We  got  in  a  second  class,  in  which  two  Ger- 

man soldiers  and  two  civvies  were  seated.  As 
soon  as  it  was  light,  conversation  was  started 

by  the  soldier  on  my  left.  What  he  didn't  say 
about  England  wouldn't  be  worth  writing,  his 
remarks  being  endorsed  by  tlie  other  jerries. 
Rumbelow  spoke  once  or  twice,  so  to  keep  up 
appearances  I  asked  him  if  he  knew  the  time, 

in  German.  In  trying  to  speak  in  an  ofl-hand 
manner  I  made  a  most  horrible  jargon  of  it  by 

using  the  verb  "kennen  "  instead  of  "  wissen." 
The  civvy  opposite  me  cast  an  inquiring 

glance  in  my  direction,  and  as  I   didn't  speak 

any  more  he  kept  his  eyes  on  me  for  the  rest 
of  the  journey.  I  felt  every  minute  he  was 
going  to  question  me.  I  was  jolly  glad  when 

we  reached  Hannover  at  6  o'clock  in  the morning. 

As  we  had  missed  the  fast  train,  we  found 
that  we  must  change  at  Hannover,  so  Reinert 
asked  the  time  that  the  Reine  train  left  and 
also  the  platform.  And  then  we  made  a  fatal 
mistake.  The  train  for  Reine  was  not  due 

for  an  hour,  and  instead  of  waiting  in  the  sta- 
tion restaurant,  we  went  up  on  the  platform, 

where  we  looked  conspicuous  in  our  shabby 

clothes  and  dirty  boots.  On  the  platform  be- 
sides ourselves  were  a  German  officer  and  a 

station  official  and  tw-o  or  three  porters.  As 
we  were  walking  up  and  down  in  pairs,  I 
noticed  the  officer  nod  in  our  direction,  and 

speak  to  the  official.  Both  of  them  then  ap- 
proached us,  and,  saluting,  asked  where  we 

were  going.  We  told  them.  "  What  are 
you  ? ''  "  Electricians  from  Berlin  going  for  a 
holiday."  "  Kindly  produce  your  pd-ssports." 
As  we  could  not  produce  them  we  were  arrest- 

ed. Reinert  tried  the  official  with  a  hundred 
mark  note,  but  he  merely  shrugged  his  shoulders, 

and  said  "  Ich  darf  nicht." 
We  were  handed  over  to  the  police  and 

subsequently  to  the  military  authorities,  and 
put  in  a  small  room  with  three  armed  guards 
to  await  the  O.C.  At  last  he  came,  and  after 
giving  in  our  names,  he  asked  if  we  were 
hungry.  We  replied  in  the  affirmative. 

Then  he  said  "  Have  you  any  money  ?  "  ̂ ^  e 
replied  "  Plenty."  To  our  utter  astonishment 
this  remarkable  German  said  he  would  arrange 

for  some  food.  "  Would  we  have  expensive 
food  or  cheap  food  ? '"  We  replied,"  The  best 
in  the  towm."  Kirkaldy  followed  this  up  and 
made  a  request  for  beer,  which,  however,  was 
not  granted.  For  the  next  ten  minutes  we 
coulddiscussnothing else  than  this  unparalleled 
instance  of  a  German  officer  showing  courtesy 
to  British  prisoners  of  war. 

We  had  a  topping  feed  and  spent  the  after- 
noon waving  our  hands  and  giving  the  glad 

eye  to  the  girls  as  they  passed  our  window, 
which  was  on  a  level  with  the  street.  Little 
did  they  know  we  were  Britishers. 

At  midnight  three  guards  from  Doberit/. 
turned  up.  They  were  three  beauties.  They 
searched  us  for  arms  and  knives,  and  told  us 

they  would  shoot  us  at  the  slightest  provoca- 
tion. We  were  escorted  to  the  train.  Assoon 

as  the  crowd  heard  we  were  escaped  British 
prisoners  of  war,  they  became  hostile,  and 
crowded  round  the  carriage,  shaking  their  fists 
and  cursing  us  generally. 
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We  reached  Dijberitz  the  next  morning. 
All  sports  had  been  stopped  as  they  found  we 
had  left  the  camp  half  an  hour  {ifter  we  had 
gone.  Search  parties  had  been  sent  out  in 
many  directions,  but  they  never  thought  of  the 
station.  We  gave  in  particulars  as  to  how  we 
got  our  clothes,  etc.,  but  we  had  rehearsed  this 
coming  down  the  line,  so  none  of  the  boys  who 
helped  us  got  into  trouble.  We  were  stripped 
and  put  into  prison  garb,  and  given  wooden 
clogs,  then  banged  into  cells  to  await  our  sen- 

tence. We  were  five  days  on  bread  and 
water,  awaiting  sentence,  which  was  14  days 

"  strongarrest."  This  meant  bread  and  water, 
soup  every  fourth  day,  pitch  dark  cells,  and  no 
e.xercise.  And  this  is  where  our  bid  for 
liberty  landed  us. 

May  7.  Taken  out  of  cells  and  told  to  pack 
all  our  kit,  as  we  were  to  join  the  party  of  1,000 
men  who  were  warned  for  Russia.  We  had 
done  15  days  in  the  cells,  and  having  had  no 

exercise  and  no  light,  and  with  a  two-weeks' 
growth  on  our  faces,  we  presented  a  rather  for- 

lorn spectacle.  The  boys  had  heard  we  were 
to  be  let  out,  and  some  of  them  had  prepared 
a  jolly  good  feed,  to  which  we  did  full  justice. 
The  next  item  was  a  shave,  and  then  a  bath, 
after  which  we  felt  more  like  ourselves. 

In  consequenceofourescape,  sports  had  been 
stopped.  Type-written  notices  were  posted 
up  in  the  barracks  by  the  Germans  to  the  effect 
that  four  men  had  escaped,  and  had  been  re- 

captured, and  that  they  would  receive  cells  in 
punishment,  after  which  the  other  English 
prisoners  would  no  doubt  show  their  disappro- 

val to  the  four  deserters  inotherways.  Oneof 
the  men  tore  down  a  notice,  and  gave  it  to  me 
as  a  souvenir;   I  still  have  it. 

May  8.  Kept  on  parade  from  8  till  1  p.m., 
and  then  the  party  of  1,000  Britishers  slung 
their  home-made  packs,  and  marched  out  of  the 
camp  in  fours,  while  a  German  cinema  opera- 

tor took  photos  ot  them  as  they  filed  past.  Our 
packs  were  very  heavy,  being  composed  of 
everything  we  possessed,  from  a  frying  pan  to 
a  housewife  and  all  the  grub  we  could  pack  ; 
each  man  had  about  100  lb.  slung  round  him  in 
some  fashion.  We  were  obliged  to  make 
several  halts  on  our  way  to  the  station  owing 
to  the  weight  and  awkwardness  of  the  packs. 

A  strap  would  gi\e  way,  and  some  unfortunate's 
burden  would  be  lying  in  the  road,  an  incident 
that  always  provided  amusement  for  theothers. 
We  entrained  at  Doberitz  at  2  p.m.,  and 

reached  Frankfort-on  Oder  at  5  p.m.  This 
lager  had  a  holding  capacity  of  18,000  men,  and 
was  a  most  dismal  place.  We  were  crowded 
into  barracks,  which  were  full  of  vermin.     The 

next  day  we  were  split  up  in  into  companies  of 
500,  and  served  with  badges  bearing  our  num- 

ber and  the  letters  E.K.I.  (Englander  Kom- 
mando  1).  A  thousand  Englishmen  from  Miin- 
ster  also  arrived  at  this  lager. 

There  were  no  cooking  facilities,  and  no  fire- 

wood. Every  man  had  his  own  "billy  "  for 
"  drumming  up,"  and  as  no  wood  was  supplied, 
there  was  only  one  thing  to  do,  that  is,  to  take 
It.  The  first  thing  to  go  was  a  high  wooden 
fence  round  the  latrine,  the  next  was  the  wash- 
house  door,  and  so  on. 

Wine  was  sold  at  4d.  a  glass  at  the  gate. 
This  was  the  first  time  that  we  had  been  able 
to  purchase  intoxicants  from  the  authorities. 
It  was  not  long  before  half  the  camp  was  dis- 

tinctly merry.  A  football  appeared  on  the 
square,  in  the  middle  of  which  was  an  arc  light. 
That  arc  light  lasted  just  about  five  minutes, 
the  successful  shot  being  proclaimed  by  loud 
cheers.  Then  the  guards  came  and  drove  us 

into  the  barracks.  "  A  large  bill  was  presented 
for  the  damage  done,  which  was  soon  settled. 
We  gave  much  extra  clothing  away  to  the 

Russians,  as  the  packs  were  too  heavy  to  carry. 
May  11.  We  entrained  in  cattle-trucks, 

about  50  men  and  packs  to  a  truck.  This  was 
worse  than  when  we  were  first  captured.  Be- 

sides the  gear  we  had  brought  with  us  from 
Doberitz,  each  man  was  obliged  to  carry  a  sec- 

tion of  a  tent  and  six  pegs.  We  travelled  in 
thisuncomfortable  manner  for  three  days,  stop- 

ping each  day  for  soup  en  route. 
May  14.  We  reached  Zeren,  a  small  place 

south-west  of  the  Gulf  of  Riga.  Disentrained, 
andeachmanreceiveda3  Ib.loaf.  We  drum- 

med up"  in  a  wood  and  had  a  meal.  At  12 
noon  we  started  off  up  country  in  a  northerly 
direction.  There  were  1 ,000  in  this  party ;  the 
other  party  of  1,000  had  gone  to  Libau,  lucky 
beggars.  We  marched  with  frequent  rests  till 
6  p.m.  At  each  halt,  wearing  apparel  was  dis- 

carded and  left  on  the  road.  Balgallon  was 
the  name  of  the  place  at  which  we  halted  for 
the  night.  We  slept  in  barns.  Next  morning 
every  one  was  feel  ing  stiff  and  sore,  for  the  bands 
or  straps  on  the  ill-balanced  packs  had  cut  in- 

to our  shoulders. 

May  15.  Started  oft"  at  7.45  a.m.  We 
marched  half  an-hour,  and  rested  quarter  of  an 
hour  throughout  the  day.  The  men  could  not 
walk  longer  than  halfaii-hour  without  resting, 
and  the  colunui  was  stretching  fornearly  amile. 
VVe  travelled  through  forest  and  swamps,  and 
to  add  to  our  trials  the  mosquitoes  were  very 
vicious.  Overcoats,  underclothes,  and  even 
boots  were  discarded  to  lighten  our  packs,  but 
never  food  or  tobacco. 
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We  reached  our  destination,  Kilizeem,  at  8 
p.m.,  absolutely  knocked.  Kilizeem  is  a  small 
Russianviliageintheheartof  Kurland.  Some 
of  the  houses  had  stone  floors,  but  many  had 
nothing  but  mother  earth.  They  were  ail 
crudely  built.  The  barns  into  which  we  were 
taken  were  ramshakle  affairs,  but  of  large  di- 

mensions. There  were  no  civilians  here,  and 
everything  of  any  value  had  been  taken  away. 

May  16.  The  next  morning  we  paraded  at 

6  a.m.  Working  parties  were  told  off  for  cut- 
ting wood  for  the  cookers,  and  the  rest  of  the 

men  were  free  to  do  what  they  liked.  Guards 
were  posted  at  various  points  to  prevent  us 
straying  too  far.  Small  parties  were  soon  busy 
inspecting  the  interiors  of  the  dwellings.  .A 
few  kettles  were  found,  which  were  at  once 

commandeered.  One  party  found  a  large  po- 
tato heap  at  the  rear  of  one  of  the  houses.  It 

was  not  long  before  every  man  was  busy  dig- 
ging up  potatoes,  and  we  spent  the  day  in  boil- 

ing and  eating  them. 
May  17.  Very  cold.  Boiling  up  potatoes. 

They  were  very  watery  things,  and  didn't  sat- 
isfyone'shunger.  We  were  runningoutof  grub and  tobacco. 

May  20.  A  hundred  men,  of  which  I  was 
one,  were  told  off  to  join  No.  1  Company,  which 
was  quartered  in  a  farm  at  the  other  end  of  the 
village.  The  rest  of  the  men  were  to  go  back 
to  the  station,  and  they  finally  landed  at  Win- 
dau.  We  arrived  at  No.  1  Camp  at  midday, 
where  the  men  were  already  under  punishment 
tor  refusing  to  work,  as  the  food  was  insuffi- 

cient. All  their  kit  had  been  taken  from  them, 
and  as  our  party  entered  the  camp,  most  of  our 
kits  were  collared  also. 

This  place  had  barbed  wire  round  it,  and  was 
merely  acollection  of  cow-shedsandbarns.  The 
cow-shed  that  I  was  detailed  to  was  in  use  as 
a  temporary  hospital.  There  was  about  a  foot 
of  cow  dung  and  straw  on  the  floor  over  which 
some  fresh  straw  had  been  strewn.  .Xs  soon 

as  the  sanitaets  cleared  out,  we  "mucked  out  " 
till  we  came  to  solid  earth.  We  then  secured 
some  planks,  and  rigged  up  a  shelf  on  which  to 
sleep.  Our  place  was  the  best  in  the  lager. 
There  was  not  room  enough  for  everybody  in 
thesheds.and  some  of  the  boys  built  themselves 

"  kennels,"  made  by  laying  spits  of  turf  one  on 
another,  and  using  old  boards  with  straw  laid 
on  top  for  a  roof.  The  water  in  the  vvellsstunk, 
and  we  were  warned  not  to  drink  it.  When 
boiled  it  was  a  dark  yellow  colour,  but  it  was 
the  only  water  available. 

The  next  day  there  was  insufificient  bread  to 
go  round.  Those  men  who  received  no  bread 

were  given  the  day's  supply  of  potatoes  for  the 

camp.  The  feeling  among  the  men  was  very 
bitter,  as  now  that  we  were  inside  barbed  wire 
fencing  we  were  unable  to  forage  for  potato 
heaps.  -Added  to  the  hunger  was  the  absence 

of  tobacco  and  cigarette's. 
May  22.  The  first  day's  work  nearly  ended 

in  a  riot.  The  men  refused  to  work  ;  guards 
threatened  two  prisoners  with  the  bayonet,  but 

they  wouldn't  budge.  The  prisoners  were 
knocked  down  twice  with  rifles,  but  still  refused. 
The  rest  of  the  men  showed  signs  of  settling 
the  guards,  so  the  guards  brought  the  party 
back  in  lager.  Paraded  for  two  hours;  gen- 

eral hell.  No  parcel,  no  tobacco,  and  damned hungry. 

The  next  day  the  guards  were  reinforced  and 
the  men  worked  1 1  hours  felling  trees.  The 

mosquitoes  were  unbearable.  Forty  men  re- 
ported sick,  but  the  doctor  sent  every  man  to 

work  without  inspecting  anyone.  The  guards 
used  their  butt  ends  frequently.  Our  N. CO.  in 

charge  told  the  German  officer  that  if  this  bru- 
tality continued  there  would  be  a  mutiny. 

May  25.  About  25  men  refused  to  leave  the 
camp  and  were  stood  up  all  day  until  6  p.m. 
with  nothing  to  eat. 

May  26.  A  new  officer,  Lt.  G.,  made  his 
appearance  to  take  over.  He  started  shouting 
as  soon  as  he  came  on  parade,  and  this  precipi- 

tated matters.  Those  at  the  gate  had  just 
marched  oft,  but  the  rest  refused  to  move.  The 
officertelephoned  for  a  squad  of  Uhlans.  They 
arrived  about  11  a.m.,  with  an  active  service 
officer  in  charge.  He  ordered  the  Uhlans  to 

line  up  in  the  front  of  the  men,  load  their  car- 
bines, and  then  made  the  following  announce- 

ment, which  was  interpreted  :  "  You  have  been 
sent  to  Russia  as  a  reprisal.  Your  Govern- 

ment has  handed  over  to  the  French  2,000  of 
our  soldiers,  many  of  whom  are  professional 
men.  They  are  made  to  work  on  the  docks, 
and  while  they  are  so  employed  you  will  be 
kept  here  in  Russia  and  made  to  work.  I  will 
give  you  one  minute  to  decide,  and  then  I  shall 

order  my  men  to  fire."  This  resulted  in  the 
majority  deciding  to  work,  but  some  eight  still 
refused.  These  men  were  taken  by  the  Uhlans 
to  some  trees  outside  the  lager,  and  tied  up, 
the  Uhlans  banging  them  in  their  faces  with 
their  fists.  The  next  day  defaulters  were  again 
tied  up,  and  then  taken  to  work,  the  Uhlans 
knocking  the  men  about  all  day. 

May  28.  This  was  Sunday.  Uhlans  turned 
every  man  out  at  4.30  a.m.  After  a  cup  of 
coffee  the  men  were  marched  to  the  forest  where 
they  were  employed  felling  trees. 

(To  he  continued) 
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NEWS   LETTERS. 
PERTH. 

March  10. 

Gold  Output. — The  rapid  decrease  in  the 
gold  output  of  West  Australia  is  such  as  to 
cause  serious  thought  to  those  interested. 
The  reasons  have  already  been  described. 
High  costs  of  stores  and  the  shortness  and  in- 
eflficiency  of  labour  are  stressed  by  each  chair- 

man at  meetings  of  various  companies.  The 
mines  with  higher-grade  ore  can  keep  going 
on  that  ;  others  do  so  on  reduced  tonnages  at 
the  sacrifice  of  their  lower-grade  ore  now  un- 

payable. Others  again  carry  on  with  the  help 

of  tributers'  crushings  and  royalties.  The 
smaller  mines  have  been  shut  down  until  nor- 

mal times  and  costs  return. 

Prospecting. — The  most  depressing  as- 
pect IS  the  want  of  new  mines  or  ore-bodies. 

In  view  of  this,  a  scheme  to  send  out  returned 
miners  as  prospectors  was  suggested.  .\s  an 
outcome  of  a  conference,  the  Minister  for 
Minesnominateda  committee  of  three  of  which 

the  writer  is  the  chairman  to  organize  and 
carry  on  the  scheme.  The  Federal  Govern- 

ment granted  .^5,000  for  sustenance  of  the 
prospectors,  and  the  Mines  Department 
agreed  to  supply  the  equipment.  In  order 
that  these  parties  should  be  able  to  recognize 
and  differentiate  between  minerals  of  economic 
value  and  otherwise,  it  was  arranged  that  they 
should  undergo  a  preliminary  training  in 
learning  how  to  test  for  the  valuable  ores. 
This  has  been  done,  and  each  party,  now 

numbering  fort\-,  is  supplied  with  a  small  col- 
lection of  typical  ore  specimens,  and  the  neces- 

sary reagents  to  test  them.  As  a  result,  sev- 
eral parties  have  made  small  discoveries,  in- 

cluding gold,  copper,  lead,  bismuth,  scheelite, 
and  molybdenite  ores,  but  no  great  quantity 
of  any  of  these  has  ye'  been  found. 

The  principle  is  right.  It  give  the  soldiers, 
many  of  whom  will  never  be  able  to  resume 
their  work  as  miners,  a  chance  of  partly  re- 
'  (i\  ering  their  strength,  and  what  is  more,  it 
Kives  them  something  to  li\e  for.  The  hope 
I  hat  always  stays  with  the  miner  that  he  will 

"  strike  it  lucky  "  is  such  that  men,  even  v/hen weak  and  ill,  crave  to  return  to  the  bush 

where  they  can  "fossick  about"  for  a  rich 
leader.  As  an  example,  two  inmates  of  the 

W'ooroloo  Sanitorium  applied  to  go  out  under 
the  prospecting  scheme.  But  their  applica- 

tion was  refused  because  they  were  too  weak 
to  pass  the  medical  officer.  They  appealed, 
saying  that  if  they  had  to  die  it  would  be  in 

the  bush  and  not  at  ̂ ^'ooroloo.     A  few  friends 

agreed  to  make  an  e.xperiment,  and  fitted  them 
out  with  equipment,  horse  and  cart,  and  three 

months'  food.  At  the  end  of  that  period  the 
writer  visited  them  at  their  request,  and  in- 

spected a  lode  that  they  had  discovered  averag 
ing  3  oz.  per  ton  over  36  in.  in  width.  When 
they  started  out,  they  could  not  walk  a  quarter 
of  a  mile  without  stopping,  whereas  now 
they  walk  at  least  ten  miles  every  Sunday, 
shooting  game.  Summarizing  this,  the  men 

are  feeling  \  ery  fit,  can  do  a  good  day's  work, 
and  have  the  prospect  of  making  sufficient 

money  out  of  their  discover\-  to  keep  them 
Roing  for  years. 

Theold-time  prospector  with  a  napping  ham- 
mer and  dish  has  run  over  most  of  West 

.\ustralia  in  a  slipshod  manner.  But  the  com- 
mittee aim  at  teaching  these  prospectors  to 

follow  up  indications  on  lines  which  have  been 
proved  to  be  generally  applicable  to  the  ore 
deposits  of  West  Australia.  Mr.  Torrington 
Blatchford,  acting  Government  Geologist,  is 
one  of  the  new  school  of  economic  geologists, 
and  aims  at  helping  the  prospector.  It  is 
therefore  to  be  hoped  that  a  new  and  progres- 

sive type  of  prospector  will  grow  up,  and  with 
him  a  renewal  of  prosperity  in  mining. 

Westoni.\.  —  The  Edna  May  mine  at 

^\'estonia,  which  has  been  a  consistent  divi- 
dend-payer in  its  short  life,  is  nearly  at  the 

end  of  its  days,  the  ore-shoot  having  pitched 
into  the  Deep  Levels.  The  question  of  the 
necessity  of  these  mines  amalgamating  was 
dealt  with  in  this  column  some  years  ago,  but 
instead  of  doing  so,  they  have  two  boards  of 

directors,  two  managers  and  staff's,  two  wind- ing and  treatment  plants,  and  not  much  chance 
of  either  paying  many  more  dividends. 
Whereas,  as  one  property,  it  might  have  gone 
on  for  a  number  of  years. 

Their  neighbours,  the  Edna  May  Consoli- 
dated and  Edna  May  Central  companies,  are 

carrying  on  the  same  suicidal  policy.  Unfor- 
tunately the  reason  is  that  the  mines  are  used 

as  market  counters,  not  business  propositions. 
Le.^d. — The  rapid  fall  in  lead  from  ̂ 30  to 

£21  per  ton  at  Fremantle,  less  smelting  and 
realization  charges,  has  frightened  a  number 
of  the  small  mine-owners  at  Northampton  and 
they  are  marking  time  in  case  of  a  fall  to  .^20. 
At  Geraldine,  the  Surprise  lead  mine  is  con- 

tinuing to  open  up  very  well  indeed  ;  the  lode  at 
the  1 00  ft.  le\el  is  as  good  as  at  the  40  ft.  level, 
which,  with  little  picking,  produces  100  tons  of 
75%  ore  per  week  from  development  work. 
The  Geraldine,  Geraldine  South,  Wheal  Lily, 
Wheal  Lily  North,  Wheal  Mary,  and  the 
Three  Sisters  mines  are  being  actively  pros- 
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pected.  This  group  of  mines  is  on  the  Mur- 
chison  River,  40  miles  to  the  north  of  North- 

hampton. The  old  Geraldine  mine  is  in  the 
bed  of  the  river,  and  although  it  was  flooded 

every  year,  the  owners  sank  the  main  under- 
lie shaft  to  360  ft.  on  the  lode.  But  with  the 

fall  in  lead  to  ̂ 10  some  thirty  years  ago,  it 
was  shut  down  and  no  one  has  ventured  to  un- 
water  the  shaft  since  then.  The  new  work- 

ings are  on  a  parallel  lode,  on  the  bank  of  the 
river.  The  Geraldine  South,  Wheal  Mary, 

and  Wheal  Lily  are  between  this  and  the  Sur- 
prise lead  mine  on  another  line  of  lode.  The 

Three  Sisters,  under  option  to  Mr.  D.  L. 

Doolette,  of  Bullfinch,  has  a  big  lode  forma- 
tion, through  which  lenses  of  high-grade  galena 

are  found. 
At  Ravensthorpe  the  Government  has  been 

running  the  smelters  for  the  treatment  of  ore 
from  the  surrounding  district,  but  owing  to  the 
constantly  increasing  costs  they  have  reached 
a  limit  which  will  not  pay,  and  consequently 
the  smelters  have  been  shut  down. 

Filter -Press  Litigation. — The  judg- 
"ment  of  Mr.  Justice  Burnside  was  given  in  the 
Supreme  Court  of  W'est  .Australia  last  month 
in  the  case  of  the  Moore  Filter  Co.,  of  the 

United  States,  against  the  Great  Boulder  Pro- 
prietary, of  Kalgoorlie,  for  alleged  infringe- 

ment of  patent.  The  judge  said  that  plaintiff 
alleged  a  breach  by  defendant  of  certain  letters 
patent  assigned  to  it  by  George  Moore,  the 
original  grantee,  in  1907,  for  an  invention  for 
improvements  in  filter  processes  for  the  ex- 

traction of  gold  from  slime,  dated  August  21, 

1903.  Plaintiff' claimed  an  account  of  profits derived  by  the  defendant  from  itsalleged  breach, 
or,  at  its  discretion,  an  inquiry  as  to  damages 
arising  from  the  use  of  the  processes  between 
1907  and  the  date  of  the  issue  of  the  writ.  De- 

fendant denied  infringement  of  the  patent, 
which  it  claimed  did  not  possess  the  number 
of  necessary  elements  of  validity.  It  alleged 
that  the  patent  was  the  amalgamation  of  four 
inventions  patented  in  the  United  States. 

The  judge  said  that  he  found  the  plaintiff's 
claims  far  from  clear  and  precise,  but  it 
was  impossible  to  say  that  they  were  so  bad 
as  to  leave  a  doubt  in  the  mind  of  the  worker 
skilled  in  the  art  of  gold  extraction  as  to  the 
invention,  which  the  patentee  claimed  as  his 
monopoly.  The  question  of  novelty  raised  by 
the  defence  was  determined  by  ascertaining 
whether  the  combinations  claimed  were  novel 
for  the  most  part.  They  were,  in  fact,  novel. 
All  the  elements  of  which  they  were  composed 
were  old,  but  nobody  had  previously  brought 
them  together  in  the  exact  manner  of  the  pa- 
5—5 

tentee.  It  was  the  novelty  of  the  combination 
that  made  the  claim.  .\s  to  the  issue  whether 
the  combination  was  useful,  he  had  come  to 
the  conclusion  that  at  the  date  of  the  grant  the 
plaintiff  had  not  invented  what  he  now  said  he 
had.  There  were  difficulties  to  be  overcome 
which  the  plaintiff  could  not  foresee,  and 
against  which  he  had  made  no  provision.  Some 
of  the  combinations  claimed  might  work,  but 
all  would  not.  As  to  the  element  of  invention, 
the  evidence  went  to  show  that  the  problem 
still  remained,  though  further  improvements 
might  have  followed  and  that  the  ordinary 
worker  skilled  in  the  art,  who  was  called  in  to 
operate  the  machine,  with  nothing  more  than 
the  West  Australian  patent  and  specifications, 
would  not,  without  much  experiment,  arrive 
at  a  successful  result.  It  was  contended  that 
the  patent  was  a  pioneer  and  a  masier  patent. 
The  patent  was  for  the  principle.  In  his  view 
the  claims  disclosed  no  principle  such  as  was 
or  might  be  the  subject  matter  of  the  patent. 
There  was  nothing  to  indicate  the  claim  to  the 
principle.  The  patent  was  for  a  mechanical 
combination,  and  it  was  not  alleged  that  this 
had  been  infringed.  In  his  opinion  the  patent 

was  not  valid,  and  judgment  was  therefore  en- 
tered for  the  defendant  company. 

TORONTO. 

April  10. 
Porcupine. — The  coming  season  promises 

to  be  one  of  great  activity  in  the  mining  cen- 
tres, now  that  abundance  of  labour  is  available, 

and  with  the  increased  equipment  installed  at 

the  leading  mines  the  output  of  gold  w'ill  prob- 
ably be  largely  in  excess  of  that  of  previous 

years.  It  is  officially  stated  that  milling  opera- 
tions will  be  resumed  at  the  Dome  Mines  be- 

fore the  end  of  April.  The  mill  has  a  capacity 
fortreating  about40,000  tonspermonth,  which, 
with  ore  averaging  about  $5  per  ton,  should 
give  a  production  of  $200,000  monthly.  A 

large  underground  crusher  is  in  process  of  in- 
stallation, which  will  increase  the  producing 

capacity.  The  agreement  giving  the  Dome 
Mines  a  one  year  option  on  the  Dome  Exten- 

sion property,  conditional  on  the  expenditure 
of  S3, 000  monthly  on  development,  has  been 
ratified  by  the  Dome  Extension  shareholders. 
At  the  Hollinger  Consolidated  the  large  new 
milling  equipment  has  been  put  into  operation. 
The  management  estimates  that  with  some 
further  alterations  the  capacity  of  the  mill  can 
be  increased  from  2,800  to  3,800  tons  daily  or 

upwards.  The  working  force  has  been  in- 
creased to  1,700  men.  The  mill  at  the  Dome 

Lake  has  resumed  operations.     Ore  is  being 
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developed  at  the  lower  levels  of  a  higher  grade 
than  the  average  in  the  upper  workings.  The 
Davidson  is  developing  an  ore-body  34  ft.  wide 
discovered  on  the  500  ft.  level,  which  shows 

high  assays.  The  milling  capacity  will  be  in- 
creased by  150  tons  per  day  by  an  addition  to 

the  mill  at  a  cost  of  $75,000.  The  ball-mill 
and  cyanide  process  will  be  used.  The  Mc- 
Intyre  mine  has  been  developed  to  a  depth  ap- 

proximating 4  mile,  the  width  and  gold  content 
of  the  ore- bodies  showing  considerable  improve- 

ment in  the  lowest  workings.  The  monthly 
production  averages  between  $140,000  and 
$150,000,  the  ore  carrying  upwards  of  $10  per 
ton.  Since  work  was  resumed  on  the  Porcu- 

pine Crown  enough  ore  has  been  accumulated 
to  supply  the  mill  for  half  a  year,  the  grade 
running  between  $10  and  $11  to  the  ton.  The 
workings  will  becontinueddownwardtoa  depth 
of  1,400  ft. 

Boston  Creek. — At  the  Miller  Independ- 
ence a  new  central  shaft  is  being  sunk  to  tap 

the  main  ore-body  at  a  depth  of  between  500 
and  600  ft.  Operations  are  also  being  pushed 
on  an  incline  shaft  on  the  deposit  down  to  a 

depth  of  200  ft.  High-grade  ore  containing 
gold  tellurides  is  stated  to  occur  in  considerable 

quantities.  At  the  Colter, an  ore-body  indicated 
to  be  28  ft.  wide  has  been  cut  by  diamond-drill- 

ing. Drilling  operations  have  been  started  on 
the  Cullen-Renaud  adjoining  the  Colter.  A 
group  of  three  claims  owned  by  Dr.  W.  Arnold 
and  J.  A.  Hughes  has  been  purchased  by  Mr. 
Savage  of  Buffalo. 

Cobalt. — The  Nipissmg  during  February 
produced  silver  to  the  value  of  $243,176,  but 
made  no  shipments.  No  new  veins  were  dis- 

covered, but  all  producing  faces  continued  to 
be  satisfactory.  At  the  Ophir,  which  is  opera- 

ted by  the  Nipissing  under  option,  favourable 
results  are  attendingdevelopment,  a  high -grade 
ore-shoot  having  been  discovered.  The  annual 
statement  of  the  Beaver  Consolidated  shows 

earnings  of  $393,385  and  operating  costs  of 
$207,331.  Receipts  from  all  sources  were 
S467,997.  The  amount  at  the  credit  of  profit 
and  loss  was  $912,919.  The  production  for 
the  year  was  385,042  oz.  of  silver,  as  compared 
with  372,973  oz.  the  preceding  year.  The  an- 

nual report  of  the  La  Rose  shows  a  consider- 
able falling  off  in  production,  the  gross  value 

of  which  was  $295,898,  as  compared  with 
$371,583  in  1917.  Net  profits  were  $45,544  as 
against  $7 1 ,247,  and  the  total  surplus  $456,046 
as  compared  with  $509,927  for  the  previous 
year.  Operations  at  the  Adanac  continued 
favourable,  a  quantity  of  high-grade  ore  in  ad- 

dition to  a  large  tonnage  of  mill-rock  having 

been  discovered.  The  management  is  con- 
templating the  construction  of  a  new  mill  of 

about  75  tons  capacity. 
SUDBUKV. — The  Mond  Nickel  Co.  has  cur- 

tailed operations  at  the  Coniston  smelter  and 
the  Worthington  and  Levack  mines,  all  three 
plants  having  been  reduced  to  one  shift  per 
day.  The  International  Nickel  Co., which  adop- 

ted a  policy  of  curtailment  two  months  ago, 
is  now  only  working  at  one  third  capacity.  It 
is  stated  thatneither  of  the  companies  has  been 
able  to  effect  any  sales  of  their  output  since  the 
signing  of  the  armistice,  and  that  no  resump- 

tion of  their  activities  on  the  former  scale  will 
take  place  until  the  metal  market  improves. 

CAMBORNE. 

The  Government  and  Cornish  Mines. 

— As  was  foreshadowed  in  the  last  issue,  the 
Treasury  vetoed  the  departmental  recommen- 

dations of  state  financial  assistance  for  those 
companies  whicharestruggling  against  adverse 
conditions  created  largely  through  Government 
action,  and  we  fear  there  is  no  other  course  but  _ 
for  these  particular  mines  to  close  down  speed- 

ily or  materially  curtail  operations.  It  is  true 
that  the  Joint  Industrial  Council  has  demanded 
an  interview  with  the  Prime  Minister,  but  Mr. 

Lloyd  George  is,  we  fear,  much  too  busy  to  de- 
vote any  time  to  what  must  be  to  him  a  very 

small  matter.  As  Mr.  Moreing  bluntly  put  it 
at  theannual  meeting  of  theChamber  of  Mines, 

"  they  had  to  help  themselves,"  and  if  this  is 
not  possible,  then  the  prospects  of  the  industry 
are  not  too  cheerful.  Already  Grenville  and 
Tincroft  are  reported  to  have  raised  capital  by 
means  of  loans  secured  on  the  plant. 

The  telegram  from  the  Board  of  Trade  read  : 
Regret  Government  cannot  see  their  way  to 

give  financial  assistance  to  Grenville  or  other 
Cornish  tin  mines.  Full  inquiry  into  general 

position  and  prospects  of  tin- mining  industry 

will  be  undertaken  shortly."  Mr.  C.V.Thomas 
neatly  summed  up  this  when  he  said.  After 
the  patient  is  dead,  the  Government  will  con- 

sider steps  by  which  he  may  be  kept  alive." 
This  naive  promise  of  an  inquiry  under  such 
circumstances  is  positively  enough  to  make 
angels  despair  of  a  Government  department, 
and  it  is  clearly  only  a  sop  to  lessen  temporar- 

ily the  dissatisfaction  of  the  industry.  When 
completed,  the  report  will  doubtless  be  pigeon- 

holed like  those  of  the  innumerable  commis- 
sions now  sitting  to  solve  other  awkward  matters 

for  the  Government.  The  Chamber  of  Mines 
should  advise  the  industry  not  to  interest  itself 
in  the  matter,  for  the  provision  of  data  will  be 
a  waste  of  time  and  effort.     All  the  information 
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necessary  to  decide  on  a  policy  is  already  in  the 
hands  of  the  Government,  who  have  only  to 
consult  the  records  of  the  Department  for  the 
Development  of  Mineral  Resources,  and  of  the 
Imperial  Mineral  Resources  Bureau. 
Income  Tax  Reform  and  Cornish 

Mines. — The  industry  has  now  the  opportu- 
nity afforded  it  of  presenting  evidence  to  the 

Royal  Commission  on  Income  Tax  (which  is 
investigating  the  incidence  of  this  tax  in  all  its 
aspects)  of  some  of  the  anomalies  of  this  tax 
as  it  affects.  Cornish  mines.  This  is  a  matter 

vitally  aiTecting  the  industry,  as  many  compan- 
ies are  bearing  a  burden  today  which  in  equity 

they  ought  not  to  bear.  There  are  two  out- 
standing anomalies  that  ought  to  be  tackled. 

First,  we  have  the  fact  that  shaft-sinking  for 
taxation  purposes  is  regarded  as  acapital  charge, 
and  no  allowance  is  permitted  annually  by  way 
of  writing  off,  even  although  the  ore  around  the 
shaft  is  exhausted  and  the  shaft  is  only  of  ser- 

vice for  ventilation  purposes.  The  sinking  of 
a  shaft  is  a  necessary  work  and  as  much  awork- 
ing  charge  as  the  driving  of  a  level,  and  jus- 

tice demands  that  a  percentage  written  off  each 
year  should  be  permitted  as  a  reasonable  charge 
against  profits.  Then  we  have  the  fact  that  no 
allowance  is  permitted  for  the  wasting  nature 
of  a  mine  as  an  asset.  It  is  true  that  when  a 
mine  is  purchased  or  leased,  its  approximate 
value  is  seldom  known.  But  undoubtedly  as 
the  ore  is  extracted  the  mine  becomes  of  less 

value,  and  an  allowance  should  fairly  be  per- 
mitted. It  is  not  beyond  the  wit  of  man  to 

lay  down  a  formula  which  would  be  fair  both 
to  the  mine-owners  and  to  the  Revenue  author- 

ities. It  is  to  be  hoped,  therefore,  that  the 
Chamberof  Mines  will  make  representations  to 
the  Commissioners  on  these  points.  The 
Chamber  successfully  handled  the  Excess 
Profits  Duty  appeal,  and  this  is  a  much  more 
important  matter  from  a  general  point  of  view. 
It  maybe  urged  that  the  Institution  of  Mining 
and  Metallurgy  may  present  evidence  to  the 
Commissioners  on  behalf  of  a  world-wide  min- 

ing industry,  but  that  body  is  unable  to  put 

Cornwall's  case  so  well  as  can  the  Chamber ; 
and,  indeed,  Cornwall  would  be  overshadowed. 
Ours  is  a  case  much  more  likely  to  command 
sympathetic  treatment,  seeing  that  it  is  a  home 
industry  and  in  need  of  special  consideration. 
Check- weighing  in  Various  Indus- 

tries.— This  Bill,  recently  introduced  into  the 
House  of  Commons  by  the  Labour  Party  and 
accepted  by  the  Government,  does  not  speci- 

fically refer  to  the  tin-mining  industry,  but  its 
provisions  may  be  extended  when  under  ex- 

amination in  Committee, and  it  is  quite  possible 

that  tributing  may  come  within  its  orbit.  The 
Bill  aims  at  enabling  the  workers  to  check  re- 

sults when  they  are  paid  by  weight  or  meas- 
urement. 

Tin  Ticketings. — At  the  annual  meeting 
of  the  Chamber  of  Mines,  Mr.  Moreing  refer- 

red to  thehighsmeltingcharges  which  the  mines 
have  had  to  bear  for  the  past  year  or  two — on 
some  occasions  well  over  ̂ 30  per  ton  of  con- 

centrate— when  selling  their  produce  through 
the  Ticketing.  The  only  smelter  present,  Mr. 
F.  D.  Bain,  could  not  deny  the  impeachment, 
but  explained  that  it  was  due  to  abnormal  con- 

ditions. The  fact  is  that  the  tin  miner  has  not 
only  to  bear  the  cost  of  smelting,  plus  a  fair 
percentage  of  profit,  but  the  smelter  fixes  on 
him  the  necessary  margin  to  cover  against 
fluctuations  in  the  price  of  tin.  The  only 
remedy  is  to  substitute  the  method  of  sale  by 
contract  as  recommended  many  times  in  these 
columns  ;  the  miner  will  then  be  paid  for  the 
actual  content  of  the  concentrate  at  current 
market  prices,  less  a  fair  charge  for  smelting. 

China- Clay  Combine. — A  company  under 
the  title  of  English  China  Clays,  Ltd.,  with  a 

nominal  capital  of  /"i, 000, 000,  has  been  formed to  acquire  the  interests  of  three  of  the  largest 

china-clay  producing  firms  in  the  West  of  Eng- 
land, Messrs.  Martin  Bros.,  Ltd.,  the  West  of 

England  &  Great  Beam  Clay  Co.,  Ltd.,  and 
the  North  Cornwall  China  Clay  Co.,  Ltd.  It 
is  not  at  all  improbable  that  the  producers  not 
concerned  in  this  scheme  may  be  induced  to 
join  later  on.  Large  combinations  of  this 
character,  and  the  consequent  reduction  in  ad- 

ministration costs,  will  to  some  extent  help  to 
ofTset  the  increased  operating  costs. 

NORTH  OF  ENGLAND. 

There  is  little  local  news  of  a  technical  char- 
acter to  communicate  this  month.  The  owners 

of  lead  and  zinc  mines  are  anxiously  awaiting 
the  decision  of  the  Board  of  Trade  in  reference 

to  the  request  for  an  inquiry  into  the  position 
of  the  home  mines.  Your  Cornish  correspon- 

dent no  doubt  will  deal  with  the  tin  position, 
but  I  understand  that  the  Government  has  re- 

fused any  help  to  this  section  of  the  industry. 
I  have  good  authority  for  saying  that  the 
Government  has  no  intention  of  extending 
either  the  Wages  Refund  or  the  Output  Bonus. 
The  lead  and  zinc  mine-owners  should  defin- 

itely realize  thatallthe  talk  of  the  Prime  Minis- 
ter concerning  the  fosteringof  home  production 

is  talk  and  nothing  else,  and  that  neither  he, 
nor  any  Government  department  cares  a  jot 

if  the  mines  are  compelled  to  suspend  opera- 
tions. Some  of  us  have  been  fearing  the  worst, 
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and  that  fear  has  been  realized.  The  only 
satisfaction  to  be  derived  from  the  knowledge 

— a  gloomy  satisfaction — is  that  we  know  at 
last  where  we  stand.  It  is  a  difficult,  not  to 
say  distressful,  situation  in  which  we  now  find 
ourselves.  If  ever  there  were  an  industrial 

position  which  demands  relief,  even  if  the  re- 
lief had  to  come  from  the  taxpayers,  it  is  ours. 

Consider  the  facts  with  which  we  are  faced. 
Firstly,  the  wages  represent  from  60  to  80% 
of  the  cost  of  production,  but  the  Government 
has  fixed  the  rates  and  no  saving  can  be  effec- 

ted under  this  heading.  Secondly,  materials 
used  in  mines  are  steadily  rising,  especially 
iron  and  steel  replacements  (the  minimum  price 
of  Cleveland  pig-iron  has  risen  50s.  abo\e  the 
official  maximum  price).  Thirdly,  the  price  of 
lead  has  fallen  heavily  owing  to  the  Govern- 

ment being  the  holder  of  enormous  stocks 
which  apparently  it  has  made  no  efforts  to  sell 
at  cost  price.  Fourthly,  zinc  has  fallen  nearly 
;^20,and  smelters  are  confronted  with  extrava- 

gant costs  and  cannot, therefore,  give  much  for 
the  ore.  Fifthly,  the  Government  is  the  buyer 
abroad  of  enormous  quantities  of  blende  under 
contracts  that  have  still  ten  years  to  run,  and 
they  are  thus  in  the  market  and  are  selling 
against  us.  And,  finally,  the  Government  is 
still  buying  lead  and  zinc  at  high  prices,  and  is 
consequently  subsidizing  the  producer  abroad. 

I  cannot  learn  at  what  rate  the  Australian 
concentrates  are  being  sold  to  the  smelters, but 
it  is  probably  much  below  the  actual  cost,  and 
the  fact  is  that  the  home  smehers  are  unwill- 

ing to  purchase  home  blende  at  any  price.  At 
one  mine  I  learn  that  they  could  not  get  any 
offer  for  their  output  owing  to  the  large  arriv- 

als of  Colonial  ore. 
We  all  want  to  encourage  trade  with  the 

Colonies,  but  the  miners  here  have  certain  ele- 
mental rights  that  should  be  guarded.  I  imag- 

ine the  position  to  be  somewhat  as  follows. 

The  Treasury  says  :  "  We  have  lead,  zinc,  and 
zinc  and  tungsten  concentrates  which  we  have 
bought  at  high  prices.  We  have  to  carry  out 
contracts,  and  we  must  continue  to  take  de- 

livery. We  are,  however,  short  of  cash,  and, 
therefore,  are  prepared  to  sell  at  any  sacrifice 
to  make  as  good  a  cash  position  as  we  can.  If 
we  directly  or  indirectly  help  the  mines,  we  set 
up  against  ourselves  competition  which  may 
result  in  even  lower  prices  than  we  are  now 
obtaining.  We  have  engaged  to  purchase 
blende  for  ten  years  at  a  fixed  price  from 
abroad,  and  there  seems  no  keen  demand  for 
it.  We  can  probably  make  the  smelters  take 
it,  if  they  cannot  get  the  better  quality  home 
ores.     It  is  obvious,  therefore,  that  it  is  to  our 

advantage  to  stop  the  home  production.  In 

any  case,  this  industry  is  small  and  comman'ds little  voting  power.  By  selling  our  lead,  zinc, 
and  blende  at  under  cost  prices  we  are  pleas- 

ing, first,  the  smelters,  and  secondly,  the  con- 
sumer, so  the  pain  we  feel  at  ruining  our  little 

home  mines  will  not  prick  our  consciences  for 
long.  It  is  true  that  we  have  kept  their  prices 
down  during  the  war  and  prevented  them  from 
making  any  substantial  profits,  but  after  all 
we  were  doing  this  for  the  good  of  the  country. 
We  were  unable  to  resist  the  pressure  of  the 
large  interests,  so  that  it  is  all  the  more  neces- 

sary to  take  a  stand  firmly  with  this  incon- 
siderable group  and  show  the  public  that  we 

are  effectively  guarding  the  public  purse.  For 
instance,  the  arrears  of  the  wages  under  the 
Sankey  Award  has  cost  us  ̂ T?, 000, 000,  paid  to 
the  highest  remunerated  section  of  the  com- 

munity, but  they  have  well-organized  voting 
power,  and  we  must  keep  them  satisfied.  On 
the  whole  we  need  not  worry  about  these  mines, 
and  if  the  question  is  raised  in  Parliament  we 
can  simply  say  that  we  must  draw  the  line 

somewhere."  This  appears  to  be  a  fair  state- 
ment in  the  case  as  it  is  viewed  by  the  Trea- 
sury officials,  who  are  probably  shaky  as  to 

what  blende  and  galena  may  be. 
I  wonder  whether  it  has  occurred  to  these 

employees  of  the  State  that  houses  and  villages 
are  to  be  wrecked,  that  theeffortsof  yearsare  to 
be  destroyed,  and  that  in  many  cases  ruin  will 
follow  their  decision. 

I  feel  all  the  more  bitter  about  it  because 

I  know  that  the  conditions  are  largely  tem- 
porary, that  in  a  period  measurable  by  months 

the  Government  stocks  will  be  liquidated,  and 
that  the  markets  for  our  ores  will  become  fairly 

normal.  It  is,  however,  unfortunate  that  min- 
ing, as  we  know  it  in  districts  like  ours,  is  not 

an  industry  that  can  in  most  cases  suspend 

operation  for  even  the  shortest  of  periods  with- 
out incurring  very  serious  loss.  The  pumps 

have  to  be  kept  going  by  a  staff  of  men,  and 
few  companies  are  in  a  position  to  meet  this 
expenditure  for  long.  The  operating  staffs 

would  be  dispersed,  and  in  a  year's  time  it would  be  difficult  to  recover  the  labour.  The 
actual  riiiployees  will  not  suffer  very  seriously, 
as  they  will  get  their  donation,  and  can  sit  on 
the  timber  piles  at  the  mines  for  three  months 
at  wages  that  will  enable  them  to  eke  out  an 
existence.  It  may  possibly  suggest  itself  to 
the  Government  department  that  it  would  be 
more  economical  to  pay  the  companies  25s.  per 
man  than  to  give  the  workmen  40s.  per  week  at 
the  Labour  Exchange,  but  it  is  more  possible 
than  probable. 
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LETTER  TO  THE   EDITOR 
The  Function  and  Training  of  the 

Mining  Geologist. 

The  Editor  : 

Sir — Professor  Cullis'  article  in  your  Octo- 
ber issue  will  interest  most  mining  men,  but 

particularly  Associates  of  the  Royal  School  of 
Mines. 

Not  so  very  many  years  ago  geological  ad- 
vice was  rarely  sought  by  metalliferous  mining 

companies,  no  doubt  owing  to  the  very  divergent 
views  held  by  prominent  geologists  upon  the 

genesis  of  ore  deposits.  The  great  improve- 
ment in  the  state  of  our  knowledge  during  the 

last  20  years  is  reflected  in  the  changed  attitude 
of  mining  men  toward  this  subject  of  mining 
geology  and  in  the  employment  of  geologists 
by  mining  companies. 

Periodical  examinations  by  a  visiting  geolo- 
gist may  suffice  to  deal  with  questions  affecting 

the  genesis  of  the  deposits  as  well  as  to  indicate 
the  directions  in  which  exploration  should  pro- 

ceed ;  but  there  are  many  cases  where  contin- 
uous study  of  the  faces  in  progress  should  be 

prosecuted  so  that  no  structural  or  petrological 
changes  shall  be  missed.  It  is  impossible  to 
say  how  much  ore  is  missed  through  lack  of  at- 

tention to  the  geological  evidence  in  a  mine, 
but  the  discovery  of  new  deposits,  and  the  ex- 

tensions of  known  deposits  has  been  recorded 
in  various  geological  bulletins  and  also  in  tran- 

sactions of  various  mming  engineers'  societies, 
geological  transactions,  and  technical  periodi- 
cals. 

We  therefore  have  the  consulting  geologist, 
the  mine  geologist,  and  to  these  we  must  add 
the  prospecting  geologist.  The  aim  of  each  is 
to  find  new  deposits,  and  to  indicate  the  prob- 

able forms  of  extensions  of  existing  deposits. 
The  importance  of  such  work,  when  carefully 
conducted,  is  now  generally  recognized,  and  the 
new  course  of  study  described  will  be  welcom- 

ed, though  its  utility  will  not  be  so  general  as 
the  courses  in  mining  and  metallurgy. 

It  is  to  be  hoped  that  mining  companies  in 
general  will  obtain  geological  advice  while  the 
ore  supply  is  good  and  increasing,  instead  of 
waiting  until  a  failing  supply  impresses  upon 
the  management  the  necessity  for  advice  as  to 
the  hope  of  extensions  of  the  ore-body  being 
found  by  judicious  development.  A  geological 
report  which  comes  as  a  delicately  worded 
obituary  notice  rarely  serves  a  good  purpose  ; 
an  early  report  either  saves  subsequent  heart- 

burning or  enables  development  to  be  carried 
out  with  expedition  and  success. 

In  the  scheme  of  training'outlined,  I  do  not 
think  that  modern  languages  should  be  made 
more  prominent  than  for  the  sister  courses  of 
mining  and  metallurgy.  If  these  languages  be 
required  for  the  pTosecution  of  special  studies, 
by  all  means  include  them,  but  if  they  be  speci- 

fied merely  to  widen  the  field  for  employment, 
I  should  prefer  to  see  that  left  to  the  individual 

himself.  A  four-years'  course,  which  has  al- 
ready been  preceded  by  several  years  of  pre- 

paratory work,  is  a  pretty  expensive  vocational 
education,  and  the  graduate  may  have  to  be 
content  with  a  moderate  salary  in  asubordinate 
position  for  several  years  before  commencing 
to  reap  the  reward  of  his  industry. 

A  good  general  knowledge  of  mining  meth- 
ods is  essential,  otherwise  the  geologist  would 

be  all  at  sea  in  his  work.  Metallurgy  has  not 
the  same  direct  bearing  upon  his  work,  but  a 
knowledge  of  the  principles  of  the  subject  is 

necessary  to  keep  him  in  touch  with  the  reve- 
nue-producing end  of  the  industry.  .Also,  it 

should  be  mentioned  that  many  mining  associ- 
ates have  become  successful  metallurgists,  and 

vice  versa.  It  is,  in  fact,  difficult  to  foretell 
what  will  be  the  direction  in  which  thegraduate 
will  turn  with  most  success. 

In  the  details  of  subjects  it  may  be  well  to 
mention  that  structural  features  should  be  stud- 

ied in  mine  workings  wherever  possible.  Petro- 
logical and  mineralogical  featuresclaim  so  much 

attention  that  structural  features  are  apt  to  be 
overlooked. 

In  petrology,  the  examination  of  rocks  from 
mine  workings  alloverthe  world  should  be  made 
a  feature  of  the  work.  If  possible  the  positions 
from  which  the  rock  specimens  were  taken 
should  be  indicated  on  a  mine  plan,  preferably 
a  geological  plan.  With  this  end  in  view,  I 
would  suggest  that  a  collection  of  rocks  should 
be  made  illustratingthegeology  atvarious  well- 
known  mines,  more  especially  those  where  the 

geology  has  been  described  in  technical  litera- 
ture which  is  accessible  to  the  student.  No 

doubt  old  students  would  assist  by  forwarding 
specimens  and  plans.  This  work  would  then 
be  kept  closely  in  touch  with  the  course  of 
lectures  upon  the  occurrence  and  genesis  of 
ore  deposits. 

Finally  I  would  suggest  that  it  is  desirable 
not  to  narrow  the  usefulness  of  the  new  depart- 

ment by  making  the  course  too  long  or  too 
severe  in  subjects  which  after  all  do  not  matter 
greatly  to  the  mining  geologist. 

A.  J.AKM.AN. 

Auckland,  New  Zealand, 
February  20. 
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PERSONAL. 
Dr.  J.  Mackintosh  Bell  has  resumed  mining 

practice  and  has  gone  to  Canada. 
James  P.  Best  is  expected  from  Nigeria. 
Arnold  Bradley  has  been  appointed  Deputy  Con- 

troller of  Mines  in  German  East  Africa. 
Alexander  O.  Brown  has  been  appointed  manager 

of  Mina  Time  y  Santa  Rosa.  Spain,  for  United  Alkali 
Company. 

Lt.-Col.  James  Cross  Brown,  D.S  O..  has  been 
demobilized ,  and  has  been  appointed  commercial  mana- 

ger for  Mason  &  Barry.  Ltd. 
B.  D.  Bl'shell  has  been  appointed  manager  of 

Daggafontein  Mines. 
Gelasio  Caetasi  was  in  London  last  month. 
W.  H.  R.  Chappel  is  returning  to  the  Federated 

Malay  States 
Alexander  Colledge  has  been  demobilized  from 

the  Royal  Air  Force  and  has  commenced  practice  as  a 
consulting  engineer  in  London. 

Allan  .\.  Davidson  is  here  from  Nigeria. 
Krancis  Drake  has  returned  from  South  America. 

J.  Jervis  Garrard  has  been  elected  president  of 
the  Geological  Society  of  South  Africa. 
Donald  Gill  has  left  for  Siberia. 

R.  D.  Gill  has  been  elected  president  of  the  Cor- 
nish Institute  of  Engineers. 

Major  H.  Hannay,  R.E.,  has  been  demobilized  and 
is  returning  to  Nigeria. 

Dr.  J.  .\.  L.  Henderson  is  going  to  Canada 
J.  M.  ILES  is  here  from  Nigeria. 
W.  R.  Ingalls  has  retired  from  the  editorship  of 

the  Engineering  and  Mining  Journal  and  has  taken 
an  office  at  115  Broadway,  New  York 

Major  P.  S.  Inskipp  has  been  appointed  a  director 
of  the  British  South  .■\frica  Company. 
A  F.  Keene  has  been  appointed  consulting  engin- 

eer to  the  Goldfields  .American  Development  Co.,  Ltd 
George  C.  Mackenzie,  recently  with  the  Cana- 

dian Department  of  Mines,  has  been  appointed  mana- 
ger for  the  Electric  Steel  &  Engineering  Co.,  Ltd., 

Welland,  Ontario. 
D.  H.  McDoLGALL  has  been  appointed  one  of  the 

representatives  of  the  Canadian  Mining  Institute  on 
the  Canadian  Engineering  Standards  Committee. 

Robert  MLaren  is  the  new  president  of  the  Min- 
ing Institute  of  Scotland. 

C.  T.  NicOLSON,  of  the  Bucyrus  Company,  is  here 
from  America. 

H.  \V.  Pridgeon  has  been  appointed  manager  of 
West  Springs. 
Malcolm  Roberts,  manager  of  the  Aramayo- 

Francke  group  of  mines  in  Bolivia,  is  in  England. 
Fred  Searls,  Jr.,  was  in  London  last  month  on 

leave  from  Germany. 
R. ALSTON  C   Sharp  has  returned  from  Mexico. 
S.  J.  Speak  is  on  his  way  back  from  Rhodesia. 
G.  Gordon  Thomas,  manager  for  the  Kano  (Ni- 

geria) Tin  Areas,  Ltd.,  expects  to  arrive  in  England 
late  this  month  or  early  in  June. 

D.  M.  Thomson  has  been  demobilized,  and  has  left 
for  Nigeria  to  resume  his  position  with  the  Naraguta 
Company. 

H.  L.  Venables  is  leaving  for  Bolivia. 
A.  B.  Watson  is  expected  from  Nigeria  next  month. 
j.  J.  Wessels  has  been  elected  president  of  the 

South  African  Association  of  Mine  Managers. 
Major  HAROLDWniTTiNGHAMhasleft  for  Sardinia. 
Pope  Yeatman  has  moved  his  office  from  60  Broad- 

way to  Room  708,  III  Broadway,  New  York. 
Victor  Ziegler  has  resigned  as  professor  of  ge- 

ology and  mineralogy  at  the  Colorado  School  of  Mines 
and  has  opened  an  office  at  411-415  Empire  Buildiilg, 
Denver 

T.  W  Wellsted,  a  partner  in  the  firm  of  Bewick, 
Moreing  &  Co..  died  last  month.  His  share  in  the 
firm's  work  was  on  the  business  and  financial  side. 

H.  R.  Hancock,  inventor  of  the  Hancock  jig,  and 
for  manv  years  manager  of  the  Wallaroo  &  Moonta 
mines,  died  on  January  15.  His  son,  H  Lipson  Han- 

cock, succeeded  him  as  manager  in  1S98. 
Thomas  Mullett,  secretary  of  the  British  Broken 

Hill  company  and  the  Cornwall  Tailings  company, 
and  London  secretary  of  the  Broken  Hill  South,  was 
killed  in  a  motor-bus  accident  in  the  City  last  month. 
Joseph  Tamblyn  died  at  St.  Day,  Cornwall,  on 

April  25.  .After  being  connected  with  Dolcoath  for 
many  years,  he  went  to  Spain,  but  later  returned  to 
his  native  county.  His  last  positions  were  as  manager 
of  East  Pool  and  Condurrow  respectively. 

A.  W.  Cox,  one  of  the  original  shareholders  of  the 
Broken  Hill  Proprietary,  died  at  the  beginning  of  this 

month.  To  the  general  public  he  was  known  as  "  Mr. 
Fairie,"  under  which  pseudonym  he  had  a  long,  bril- 

liant, and  honourable  career  as  an  owner  and  breeder  of 
race- horses. 

Sir  Frank  Crisp,  the  leading  London  solicitor  de- 
voting his  attention  to  company  law,  died  on  April  30, 

aged  77.  Besides  being  a  sound  lawyer,  he  was  a  dis- 
tinguished microscopist  and  botanist,  and  his  gardens 

at  Henley-on-Thames  were  of  extraordinary  beauty  and 
scientific  value. 

J.  E  Johnson  Jr.  was  killed  in  a  motor-car  acci- 
dent on  April  4,  at  Hartsdale,  New  York.  He  was  a 

leading  American  authority  on  iron  mining  and  iron 
metallurgy,  and  his  books  on  the  blastfurnace  have 
been  greatly  appreciated  both  in  his  own  country  and 
in  the  British  Empire. 

TRADE  PARAGRAPHS 
The  Hardinge  Conical  Mill  Co  have  received 

an  order  through  their  London  house  for  three  Hard- 
inge ball-mills  from  Williams,  Harvey  &Co  .  tin  smel- 
ters. Liverpool,  to  be  used  in  grinding  tin  concentrate. 

The  Denver  Fire-Clav  Co.,  of  Denver,  Color- 
ado, send  us  a  number  of  pamphlets  dealing  with 

muffles,  crucibles,  fire-bricks,  assay-furnaces,  labora- 

tory flotation  mach'nes,  tube-mill  linings,  oil-burners, 
and  Case  laboratory  crushers  and  pulverizers. 

The  Sullivan  Machinery  Co  ,  of  Chicago,  an- 
nounce the  establishment  of  a  branch  office  and  ware- 

house in  Mexico  City,  under  the  managementof  Joseph 
F.  Bennett.  The  firm  also  announces  the  appointment 
of  Chester  Mott  as  manager  of  the  Denver  branch 
office.  Kl  their  head  office  they  have  recently  organ- 

ized a  special  foreign  trade  department. 
Tin:  Merrill  Metallurgical  Company,  of  121 

Second  S;reet.  San  Francisco,  announce  a  change  of 
name  :  t  e  Merrill  Company.  Orginally  formed 

to  acquir-  :  ■  patents  of  Charles  W.  Merrill  in  connec- 
tion with  p;  ripitation  from  cyanide  solution,  the  com- 

pany has  gradually  expanded  its  interests  in  mining, 
metallurgical,  chemical,  and  engineering  processes. 
Heavy  Stampings.  Ltd.,  of  Middlesbrough,  send 

us  their  latest  pamphlets  relating  to  large  stampings. 
By  this  method  of  producing  heavy  parts  of  plant  or 
machinery,  the  strength  of  a  forging  is  obtained,  while 
at  the  same  time  the  advantage  of  a  casting  is  secured 
in  that  no  excessive  machining  allowance  has  to  be 
made.  These  stampings  are  applicable  in  many  ways 
in  connection  with  the  construction  of  mining  plant. 
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Sandycroft,  Limited,  of  Chester  and  London, 

have  recently  completed  a  second  geared  compressed- 
air  hoisting  engine,  for  use  at  an  auxiliary  shaft  at  one  of 
the  Indian  gold  mines.  Thecyhndersare  18  in.  indiain- 
eter  by  3  ft.  stroke,  and  work  at  a  pressure  of  60  lb.  per 
square  inch  Cylinders  of  20  in.  diameter  can  be  sub- 

stituted if  it  is  desired  in  the  future  to  increase  the  power 
developed.  The  engine  crank  shaft  runs  at  a  speed  of 
105  r  p.m.,  which  is  reduced  by  means  of  cut  gearing  to 
35  r.p.m.  at  the  drums.  The  main  engine  frames  are 
of  cast  iron  of  deep  box  section,  and  have  a  wide  base 
with  a  beading  all  round  to  catch  drippings  of  oil  and 
water.  To  overcome  the  difficulty  in  providing  suf- 
6ciently  deep  and  solid  foundations  underground,  the 
whole  engine  is  carried  on  an  underframe  built  up  with 
heavyroUedsteeljoists.  Themainframes,  underframe. 
and  drums  are  made  in  sections  in  order  to  pass  down 
the  shaft.  The  engine  has  two  drums,  one  keyed  on 
to  the  shaft,  and  the  other  bushed  with  gun-metal  to 
run  loose  on  the  shaft.  The  second  drum  is  provided 
with  aclutch.  The  drums  are  built  up  with  steel  plate 
sides  and  lagging  carried  by  rolled  steel  channel  arms, 
which  are  fitted  into  cast  iron  centre  bosses.  The  clutch 

on  the  loose  drum  is  of  cast  steel  of  the  multiple-tooth 
type,  and  has  been  made  of  large  diameter  to  minimize 
the  rope  error.  The  sliding  part  of  the  clutch  is  fitted 
on  a  hexagon  formed  on  the  drum  shaft,  and  is  opera- 

ted by  a  hand  wheel  and  screw  on  the  driver's  platform. 
The  drum  shaft  is  driven  from  the  crank  shaft  by  cast 
steel  machine-cut  Citroen  treble  helical  gearing.  Each 
drum  is  provided  with  a  cast  iron  brake  rim  having  a 
wide  tread  to  compensate  for  the  low  coefficient  of  fric- 

tion obtained  in  underground  conditions.  The  drum 
brakes  are  of  the  suspended  post  type.  They  are  built 
up  with  curved  steel  plates,  cut  to  shape  and  fitted  with 
poplar  wood  blocks,  backed  by  rolled  steel  channels. 
brakes  are  applied  by  dead  weights  lifted  by  auxiliary 
compressed-air  engines.  The  brake  engines  are  fitted 
with  cataract  cylinders,  and  floating  lever  valve  gear 

operated  from  the  driver's  platform.  The  brake  posts 
are  anchored  to  cross-channels  carried  on  the  under- 

frame. The  crank  discs  are  of  cast  iron,  and  are  pro- 
vided with  steel  band  brakes,  lined  with  wood  blocks, 

working  on  the  turned  rims.  These  brakes  are  opera- 
ted by  a  foot  lever  and  a  hand  wheel  and  screw  on  the 

driver's  platform.  The  cranks,  gear  wheels,  and  fast 
drum  are  all  held  on  their  shafts  by  tangential  keys. 
The  bearings  for  the  drum  and  crank  shafts  are  cast 
with  the  engine  frames,  and  are  fitted  with  four-part 
cast  iron  shells  lined  with  white  metal.  The  side  shells 
are  adjustable  by  means  of  wedges  and  screws.  Both 
shafts  are  provided  with  centre  bearings  mounted  on  a 
cast  iron  stool  carried  on  the  underframe.  A  dial  depth 
indicator  is  driven  by  each  drum  by  cut  gearing.  The 
connecting  rods  have  solid  ends  for  both  crank  and 
crosshead  pins,  and  are  fitted  with  gun-metal  steps  ad- 

justable by  wedges  and  screws.  The  guides  are  cast 
with  the  engine  frames,  and  are  bored  for  the  cross- 
heads,  which  are  of  cast  steel  and  are  fitted  with  ad- 

justable cast  iron  slippers.  Heavy  mild  steel  plates 
are  bolted  to  the  back  of  thecrossheads,  through  which 
the  piston-rods  pass.  The  rods  are  held  by  nuts  on 
each  side  of  these  plates,  so  as  to  provide  a  simple 
means  of  equalizing  the  clearance  of  the  pistons  as  the 
connecting-rod  brasses  are  adjusted  for  wear.  The 
piston  rods  areof  steel.  The  cylinders  are  cast  separate 
from  the  valve  chambers,  which  are  formed  in  thecylin- 
der  covers,  the  front  covers  being  flanged  to  bolt  on 
to  the  engine  frames.  The  admission  and  exhaust  valves 

are  arranged  at  an  angle  of  60.°  from  the  horizontal, 
and  open  into  hemispherical  spaces  which  form  the 
cylinder  ends.      The  pistons   are  of  cast   iron,  cored 

hollow,  and  are  in  the  form  of  two  hemispheres  to 
fill  up  the  cylinder  ends.  By  arranging  the  valves  at  an 
angle  and  to  open  direct  into  the  spherically  shaped 
cylinder  ends,  the  clearance  is  reduced  to  a  minimum . 
The  admission  and  exhaust  valves  are  of  the  single- 
beat  balanced  drop  type.  They  are  made  of  special 
quality  cast  steel,  and  the  valve  seats,  which  are  of  the 
same  metal,  are  forced  into  the  chambers  in  the  cylin- 

der covers.  The  valve  spindles  are  not  packed  where 
they  pass  through  the  covers,  but  are  fitted  in  long  gun- 
metal  bushes.  The  spindles  have  a  number  of  shallow 
grooves  turned  in  them,  and  are  ground  to  fit  in  the 
bushes.  Grease  is  forced  into  the  grooves  through  ra- 

dial holes  arranged  for  the  purpose.  Thus  air-tight 
joints  are  made  without  the  friction  caused  by  packing. 
The  valves  fall  on  to  the  seats  by  their  own  weight, 
accelerated  by  springs,  and  are  lifted  by  hardened  steel 
cams,  one  to  each  valve,  having  blades  tapering  from 
each  end  to  the  centre  of  the  cam.  One  blade  is  for 
running  forward,  and  the  other  for  running  backward. 
The  cams  are  so  shaped  as  to  let  the  valves  down  on 
the  seats  without  shock.  The  engines  are  reversed  by 
sliding  the  cams  along  feather  keys  on  the  side  shafts. 
The  reversing  levers  are  worked  by  an  auxiliary  com- 

pressed-air engine  fitted  with  a  cataract  cylinder  and 
floating  lever  valve-gear,  which  is  operated  from  the 
driver's  platform.  The  operation  of  the  valve  gear 
causes  the  reversing  engines  to  slide  the  cams  into  the 
position  corresponding  with  that  of  the  reversing 
handle,  and  they  are  locked  by  the  cataract  cylinder 
in  that  position  until  the  handle  is  again  moved.  The 
lift  of  the  valves  can  thus  be  varied,  while  the  lead  re- 

mains constant.  The  part  of  the  tappets  which  contacts 
with  the  cam  is  formed  with  a  hardened  steel  ball  roll- 

ing in  anestofsmall  balls,  thus  minimizing  friction  dur- 
ing both  circular  and  longitudinal  movement  of  the 

cams.  The  rods  connecting  the  tappets  to  the  valve 
levers  are  fitted  with  gun-metal  bushes  in  both  ends, 
which  are  adjustable  for  taking  up  wear  without  alter- 

ing the  length  of  the  rods.  The  cylinders  are  lu- 
bricated by  tallow  cups,  and  the  valve  spindles  by 

Stauffer  grease  cups.  In  addition  to  these,  an  oil  reser- 
voir having  branch  pipes  to  each  admission  valve  is  fit- 

ted to  each  cylinder.  The  oil  reservoirs  are  fitted  with 
pistons  and  non-return  ball  valves,  and  are  connected 
by  pipes  with  the  compressed-air  main.  Air  is  admit- 

ted to  the  reservoirs  by  a  spring-controlled  push-button 
valve  arranged  on  the  driver's  platform  by  means  of 
which  the  cylinders  and  valves  can  be  flooded  with  oil 
at  the  commencement  of  each  wind,  the  oil  being  auto- 

matically cut  off  when  the  button  is  released.  The 
specification  emphasized  the  importance  of  the  clear- 

ance spaces  in  the  cylinders  and  valves  being  reduced 
to  a  minimum.  By  arranging  the  valves  as  described 
it  has  been  possible  to  keep  the  clearances  down  to  less 
than  2i%  of  the  total  cylinder  volume. 

METAL   MARKETS 
Copper. — The  general  revival  of  interest  in  this 

article  continues,  and  some  good  business  has  been  re- 
ported from  time  to  time  in  electrolytic  in  this  country. 

in  which  it  is  understood  sonie  of  the  important  wire- 
drawers  participated.  In  addition,  a  fairly  steady  in- 

quiry for  smaller  quantities  has  been  seen  from  the  rank 
and  file  of  consumers,  and  the  general  tendency  seems 
to  point  to  a  gradual  rehabilitation  of  industry  in  this 
line  of  business.  The  demand  for  manufactured  cop- 

per has  been  very  well  maintained,  and  values  of  this 
commodity  haveruled  steady.  A  feature  of  the  inquiry 
for  this  class  of  metal  continues  to  be  the  demand  for 

copper  plates  for  locomotive  building,  and  it  is  under- 
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Daily  London  Metal  Prices;   Official  Closing  Prices  on 
Copper,  Lead.  Zinc,  and  Tin  per  Lon^  Tons  ;  Silver 
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stood  that  where  hammered  plates  are  concerned  the 
time  required  for  dehvery  by  some  makers  isround  about 
four  to  five  months.  Business  with  India,  too,  has 
shown  a  satisfactory  expansion,  and  a  fairly  steady  trade 
has  been  done  both  in  copper  squares  and  in  yellow 
metal.  While  on  this  subject  it  might  be  mentioned 
that  the  stock  at  Bombay  on  February  2S  of  copper 
braziers  amounted  to  165  tons,  compared  with  654  tons 
at  Ihesame  date  in  191S,  1,962  tons  in  1917.  and  3,270 
tons  in  1916.  On  February  28,  1919,  the  stocks  there 
of  yellow  metal  braziers  were  659  tons,  compared  with 
216  tons  in  1918,  682  tons  in  1917,  and  1,498  tons  in 
1916.  It  would  therefore  seem  that  there  is  room  for 
a  considerable  business  if  the  old  level  of  stocks  is  to 
be  maintained.  Japan  appears  to  continue  shipping 
this  class  of  material  to  India,  the  imports  at  Bombay 
between  March  17  and  20  amounting  to  60  tons  of  cop- 

per sheathing,  yellow  metal  sheets,  and  yellow  metal 
sheathing,  while  between  March  25  and  27,  27*  tons 
of  yellow  metal  sheets  and  yellow  metal  sheathing  were 
imported .  Values  of  copper  in  this  market  have  show  n 
on  the  whole  rather  an  easier  tendency  during  the 
month  of  April,  which  seems  to  be  mainly  due  to  the 
position  in  America.  The  stocks  of  copper  held  in 
this  country  by  the  Government,  exclusi\  e  of  old  metal 
and  scrap,  on  .\pril  1  amounted  to  48,702  tons,  which 
showed  a  decrease  compared  with  the  figures  of  a  month 
earlier  of  2,671  tons.  The  fact,  if  considered  as  a  bull 
factor,  was  however  ignored  by  the  market.  An  inter- 

esting feature  in  regard  to  the  quotations  for  both 
standardcopperand  refined  in  this  country  is  that  prices 
now  show  a  contango  or  premium  on  forward  delivery 
metal  coinprired  with  prompt,  while  at  the  end  of  March 
future  delivery  was  obtainable  at  a  discount.  This  fact 
naturally  implies  a  more  healthy  tone  in  the  market 
In  America  the  same  conditions  rule  as  regards  quota 
lions,  which  are  stiffer  for  forward  than  for  prompt 
Output  returns  there  show  a  considerable  variation 
but  taken  as  a  whole  the  production  of  the  mines  is  be 
ing  considerably  curtailed,  and  this  should  soon  be  re 
fleeted  also  in  the  returns  of  refineries. 

Copper  ores  have  been  idle  and  buyers  show  little 
interest.  Thosecontaining  15  25".,  arequotedat  lis.  9d. 
to  12s.  3d.  nominal  per  unit  and  per  Ion  of  20cwt. 

Average  prices  of  cash  standard  copper  :  April  1919. 

/77.  7s.  ;  March  1919.  /"e.  17s.  7d.  ;  April  1918. 
i^llO.  5s.  :  March  1918.  £110.  5s. 

The  March  imports  of  copper  were  14,406  tons 
against  19.203  tons  last  year. 

Tin. — The  standard  market  has  seen  some  moderate 
fluctuations  during  the  month,  although  these  have  not 
been  over  a  particularly  wide  range.  Early  in  .\pril 
prices  declined  very  rapidly,  cash  coming  down  to 
about  £^219.  15s.  and  three  months  to  ̂ 217.  15s.  This 
sharp  fall  was  largely  due  to  fears  that  the  control  over 
prices  in  the  East  had  been  abandoned ,  as  a  report  came 
through  of  a  sale  of  tin  at  a  price  much  under  what 
had  hitherto  been  held  for.  It  ultimately  proved  that 
the  business  in  question  had  been  concluded  by  an  out- 

side seller  and  had  no  special  significance,  whereupon 
confidence  in  the  position  was  restored,  and  values  re- 

covered to  about  /227.  12s.  6d.  cash,  and  £225.  2s,  6d. 
three  months.  Since  then  the  market  has  varied  from 
day  to  day  within  comparatively  narrow  limits,  but  on 
balance  values  are  several  pounds  lower  than  they  were 
at  the  end  of  March.  Business  in  the  article  in  this 
country  has  on  the  whole  been  fairly  good  with  the 
consuming  trades.  Latterly  the  tinpUte  trade  has  been 
raiher  quieter,  and  this  has  been  reflected  in  the  in- 

quiry for  tin,  but  there  seems  now  to  be  signs  of  re- 
newed activity  in  tinplate,  and  this  will  no  doubt  have 

its  effect  in  the  market  for  the  raw-  material.  The  de- 
mand for  English  tin  has  in  the  main  been  rather  quiet, 

despite  the  fact  that  it  could  be  exported  to  many  des- 
tinations without  licence. 

The  position  in  America  shows  no  change.  There  is 
still  an  embargo  on  imports  into  that  country,  and  this 
it  appears  must  continue  until  the  Government  stocks 
there  have  been  wiped  out.  It  has  even  been  reported 
that  it  might  go  on  even  longer  than  ihis,  presumably 
to  prouc!  those  who  have  bought  the  high-price  tin. 
The  latie.' contingency,  however,  is  not  considered  prob- 

able. Meaiv.vhile  America  seems  to  have  been  buying 
in  the  Straits  with  a  view  to  having  the  metal  shipped 
to  London  or  to  Vancouver  to  await  there  until  such 
time  as  the  ban  on  imports  into  the  United  States  is 
removed.  At  present  the  authorities  there  seem  lo 
be  doing  everything  possible  to  get  the  stocks  reduced, 
and  it  is  understood  that  they  have  requested  some 
private  smelters  to  refrain  from  selling  meantime,  with 
the  object  of  assisting  Ihem  in  their  efforts.  China 
continues  to  hold  for  high  prices,  and  there  are  no  signs 
yet  of  the  holders  there  being  anxious  to  liquidate  their 
stocks. 
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THE  London  Metal  Exchange. 
per  Standard  Ounce. 

Standard  Tin 
Zinc 

speller) ( 

_l 

Cash 3mos. 

s. d        £ 
s. 

d. 
£ g d.       £ J 

d.:  £ 
s. d.      £s. 

d. 

36 5 0  10  36 0 

0) 

225 

10 

0  to  226 0 0l223 

15 

010  224    0 
0 

10 0  10  35 0 0 221 10 0  to  223 0 0:219 0 Oto219  10 0 
15 010  35 0 0 111 

10 

0to22i 0 

0'219 10 

0  to  220    0 0 
15 0  10  '.5 5 0 

224 
0 0  to  224 5 

0221 

5 010221  10 0 

0 0  10  35 5 0 
224 

10 

0  10  224 15 0  222 10 010222  15 0 

0 0to35 5 0 
226 

iO 

0  to  227 0 

0  224 

15 Oto  225    0 0 

0 Oto  35 5 0 
225 5 0  to  225 

10 

0223 

15 

010  224     0 0 

0 0  to  35 5 0 
225 

10 

0  to  225 

15 

0  224 

5 010  224  10 0 

0 Ulo  35 5 0 
226 

10 

0  to  226 

15 

0  225 0 Oto  225    5 
0 

10 010  35 
15 

0 225 

10 

0  10  226 0 
0  224 

10 010  225    0 0 
10 0  10  35 

15 
0 225 15 0  to  226 0 

0,224 

15 

0  10  225    0 0 
10 Oto  35 

15 
0 

226 
5 0  to  226 

10 

0|225 

5 010  225  10 0 

5 Oto  35 
10 

0 236 10 Oto  227 0 

0,226 

0 010  226  10 0 
5 Oto  35 

10 
0 226 0 0  to  226 

10 

0  225 15 010  226    5 0 

0 Oto  35 5 0 226 
15 

0  to  227 0 0  227 0 010  227    5 0 
10 0  10  35 0 0 

227 

15 

0  to  22H 0 
0  228 

0 010  228     5 0 

n Oto  35 5 0 228 10 0  to  228 

15 

0  228 5 01O-228  10 0 
15 01O35 5 0 229 10 0  lo  229 

15 

0;228 

5 Oto  228  10 0 

34 
15 Oto  35 5 0 231 

10 

0  to  232 0 0229 10 010229  15 0 

The  average  prices  of  cash  standard  tin  ;  April  1919. 
jf225.  6s.  6d.,  March  1919,  /236.  18s.  5d.  ;  April  1918. 

£■329.  18s.  Id.  :   March  1918.  ̂ 318.   15s. The  imports  of  tin  for  March.  1919.  amounted  to 
2,725  tons,  compared  with  123  tons  last  year. 

Lead, — This  market  now  shows  signs  of  assuming 

something  like  a  pre-war  aspect  so  far  as  consumers' 
demands  are  concerned.  The  inquiry  from  the  trade 
has  seen  a  very  considerable  revival  and  has  well  main- 

tained its  increased  importance.  A  certain  amount  of 
inquiry  for  export  has  also  been  in  evidence,  and  the 
demand  generally  both  for  home  and  abroad  should  ex- 
pandwhen  thevariousmuch  talked-of  building  schemes 
get  into  operation  here,  and  when  business  can  be  more 
freely  conducted  with  Continental  neutrals.  In  spite 
of  this,  however,  values  on  the  month  have  declined. 
but  at  the  present  basis  the  market  appears  to  have  a 
more  stable  tone.  The  Government  stocks  of  soft  pig 
lead  on  .April  1  amounted  to  96.456  tons,  or  a  decrease 
of  3,607  tons  since  the  beginning  of  March.  There 
has  been  meantime  no  particular  selling  pressure  from 
America,  and  it  is  believed  in  some  quarters  that  Spain 
cannot  well  afford  to  sell  at  prices  now  ruling  here,  and 
whether  .Australian  producers  will  continue  to  do  so 
is  regarded  as  doubtful. 

The  average  price  of  soft  pig  lead  for  April  1919. 
was;f24  8s.  7d. ;  March.  1919,/26. 16s.  lid.;  April  1918. 
/29  ;   March  1918.  ̂ 29. 

The  March  imports  of  lead  were  23,522  tons,  com- 
pared with  16,231  tons  last  year. 

Spelter  . — For  the  greater  part  of  the  month  this 
market  has  been  rather  quiet,  the  demand  from  the 
consuming  trades,  particular  the  galvanized  sheet  trade, 
having  been  very  slow  10  revive.  The  same  remark 
appears  to  apply  to  the  position  in  America.  Great 
hopes  were  entertained  that  when  the  steel  price  ques- 

tion was  settled  a  good  demand  for  galvanized  ma- 
terials would  ensue,  and  consequently  the  demand  for 

spelter  would  revive.  So  far.  however,  there  are  no 
signs  of  a  satisfactory  settlement  being  arrived  at  in 
regard  to  the  steel  question,  and  consequently  the  in- 

quiry for  spelter  so  long  expected  has  been  delayed. 
In  spite  of  this,  however,  values  have  on  the  whole 
been  fairly  well  maintained  in  the  United  Slates.  In 
this  country  prices  have  gradually  declined,  but  at  the 
lower  level  now  established  there  has  been  consider- 

able improvement  in  the  interest  shown  by  consumers. 

and  a  favourable  feature  is  that  forward  spelter  is  now 
quoted  at  a  premium,  whereas  at  the  end  of  March 
future  metal  stood  at  a  discount.  The  Government 
stocks  of  spelter  on  April  1  were  27,676  tons  G.O.B.. 
or  an  increase  of  232  tons  against  March  1  ;  refined 
10.371  tons,  or  an  increase  of  1.511  tons  compared 
with  a  month  earlier. 

The  average  prices  of  good  ordinary  brands  were  ; 
April  1919,  ii^.  18s.  3d.  ;  March  1919.  /37.  10s  3d.  ; 
April  1918.  £iZ  ;   March  1918.  £52. 

The  imports  of  spelter  for  March.  1919,  were  11.533 
tons,  against  7,030  last  year. 
Zinc  Dust.  —  Australian  high-grade  88-92%  is 

quoted  at  the  reduced  figure  of  ̂ 70  per  ton  f  o.r.  Liver- 
pool. It  is  understood  that  satisfactory  quantities  are 

now  coming  from  Australia. 
Antimony. — The  price  of  English  regulus  remains 

at  /'45  per  ton,  with  only  a  small  business  passing. Foreign  material  has  fluctuated  slightly,  but  latterly 
shows  a  firmer  tone  at  about  ;f40  in  warehouse. 

Arsenic. — The  market  has  been  quiet,  and  the  pres- 
ent price  is  about  ;^35  delivered  London  for  white. 

Bismuth  remains  at  12s,  6d.  nominal  per  lb 
Cadmium. — 6s.  9d.  to  7s.  per  lb. 
Aluminium. — ^150  per  ton  for  home  business. 
Nickel. — /I95  per  ton  for  home  trade. 
Cobalt  Metal. — 12s   6d.  to  13s.  per  lb. 
Cobalt  Oxide. — 7s.  9d.  per  lb. 
Platinum. — 360s.  to  440s.  per  oz. 
Palladium. — 500s.  per  oz.  nominal. 
Quicksilver. — £\b  to  /17  per  flask. 
Selenium. — 12s.  to  15s.  per  lb. 
Tellurium. — 95s.  to  100s   per  oz. 
Sulphate  of  Copper -About  ;f 48  f.ob.  for  ex- 

port, and  for  home  trade  about  /45. 
Manganese  Ore. —  Indian  about  2s.  3d.  per  unit 

ci.f. 
Wolfram  Ore. — Wolframite  65%  is  quoted  at  30s. 

per  unit,  and  scheelile  at  40s.  per  unit. 
Molybdenite  is  nominal. 

Silver.  —  On  May  5  the  American  Government 
released  silver  from  control,  but  the  British  Govern- 

ment did  not  do  so  until  three  days  later.  Owing  to 
the  large  demand,  the  price  has  already  risen  consid- 

erably above  the  recent  official  maximum. 
Corundum, — 90%  is  quoted  at  £\?,  ci.f.  per  ton. 
Graphite. — 80%  ̂ 45  ci.f.  U.K.  per  ton. 
Iron  &  Steel. — The  event  of  chief  interest  in  these 

markets  has  been  the  relaxation  from  control  at  the  end 

of  .\pril.  and  the  cessation  of  subsidies.  This  has  en- 
tailed the  making  of  new  prices  for  pig  iron,  and  these 

of  necessity  show  advances  10  compensate  for  the  lack 
of  the  subsidy.  In  spite  of  these  advances,  however, 
a  very  good  trade  has  been  moving  for  delivery  over 
the  next  month  or  two.  Steel  and  manufactured  iron 

prices  have  had  to  follow  suit,  not  only  to  meet  the  in- 
creased cost  of  pig  iron,  but  to  recompense  makers  for 

other  enlarged  expenses.  Business  in  shipyard  ma- 
terial has  been  very  active,  but  the  demand  for  con- 

structional work  has  not  been  so  important.  The 
price  of  No.  3  Cleveland  G.M.B.  No.  4  foundry  and 
No.  4  forge  will  be  increased  from  95s.  to  140s.  as  from 
May  1,  but  the  latter  figure  will  also  rule  for  export  as 
well  as  for  home  business.  For  East  Coast  hematite 
the  nesv  price  will  be  172s.  6d.  for  home  and  export. 
These,  however,  are  minimum  prices,  and  business  is 
already  reported  at  5s.  more.  For  steel  for  the  home 
trade,  it  might  be  mentioned  that  ship,  bridge,  and 
tank  plates  will  be  £\1 ,  angles  and  joists  /16.  10s.  in 
4-ton  lots  :  rounds  and  squares  under  3  in,  to  §  in.  ̂ 19  : 
flats  5  in,  to  li  in.  .f  19.  in  4-ton  lots  ;  heavy  steel  rails 
60  lb.  and  up  ;^15  net  on  trucks. 
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STATISTICS. 
PROni'CTION 

Or. 

January.  1918   j     094,121 
February        637,571 
March      ,     677.008 
April    
May      
June    
July      
Aueust   
September  ■■• 
October   
November          640.797 
December            630.505 

697.733 
720.539 

708.908 
716  UlO 
719.849 
6S6.963 

667.955 

19.S91 
22.138 
19.273 
19.366 

20.77S 
18.7^8 

20.189 
20.361 

21.243 11.809 

17  904 

10.740 

8.197.959   221.734 
662.205 
621.168 

694.825 

13.854 
15.540 

17.554 

. RAN^VAAL 

Total 

Oz. 
7U.182 
659.759 
696.281 717,099 

741,317 
727.696 

736.199 
740.210 
708.206 

679.761 
650.701 
641.245 

S.419.69< 
676  059 

636.728 
712.379 

Value 

£      ■ 
3.033.653 

2.802.477 

2.957,614 
3.046,045 
3.14'i.915 

3.091.05S 

3.127.174 
3.144.211 
3.008.267 

2.887.455 
2.797.983 2.723.836 

35.768.688 

2.871.71S 
2.704.647 
3.025.992 

N ATI VES  EMPLOVKDJ 

January  ;1,  1918     176.424 
February  28     181.066 
March31    183.055 

April  30    ;  182.492 

May  31   I  179.879 
June  30      I  179.028 
July  31    178.412 
AuKUStSI       179.390 

September  30      i  1'9.399 
October  31     173  153 
November  30   I  160.275 
December  31    152.606 

January  31.  1919       'fi?-??? 

[Transvaal  Minijs^ 

Coal  I  Diamond  | 
mines     1     mines 

11.469 

11.243 
11.076 
11.322 

11.211 

11.473 11.790 
11,950 

12,108 
11.824 11,826 

11.851 

4,715 
4.825 
4,745 

4.753 4.773 

4.747 

5.011 
4.951 4.889 

4.749 4.016 

3.180 
11.818  I  3.539 

11,86S  1  4.26t 
11.168     I     5.080 

192.608 

197.134 198.876 

19S.567 
:95.863 
195.248 
195.213 

196.29' 196.395 
189.726 

176.117 
167.637 175.986 

188.491 191.868 

Cost  and  Profit  on  the  Rand. 

Compiled  from  official  statistics  published  by  the  Transvaal 

Chamber  of  Mines     The  proBt  available  for  dividends  is  about 

60%  of  the  workine  profit^ 

January,  1918.. I  2.167.411 

February    '  1.946.338 
Maich    2.107.561 
April       2.1S1.6D9 
May   '  2.237.644 

2.124.205 

July    
AUKUSt   
September 
October  ... 
November 
December 

I  Work's  Work'e       Total 
cost     '    profit  I  workine 

per  ton  per  ton        profit 

27     1    1    20    7 

2.167.869 

7.158.431 
2,060.635 

2.015,144 
1,899,925 

1.855.°91 
Year  1918 

January.  1919- 
1'.  brudry   

24.922.763 

703.665 

577.396 
596.109 

670.871 716.963 

736.694 
702.360 

676.146 600.330 

531.774 480.102 

507.860 

7.678.129 

I'HoiJucTiON  OF  Gold N  Rhooksia AND   WKST Africa. 

Rmodf^ia. Wkst  Africa. 

1918 
1919 1918 1919 

January    
hebruary   

£ 
253.807 
232.023 
230.023 
239,916 
239,205 

225.447 
251.740 
257.096 
247.885 

136.783 
145.460 

192.870 

2.6S2.230 

£ 
211.917 
220.885 
2.'5,808 

£ 
107.863 
112.865 
112.605 

£ 
104.063 
112.616 
112.543 

117  520               — 
126.290               - 
120.273               — 

117.581               — 
120.526               — 

September  .. 115.152               — 
61.461               — 

November   ... 
December    -.. 

108.796               — 
112.621               — 

Total   658.610 1.333.553            329  223 

Aurora  West     
Bantjes   Barrett   

Brakpan      
City  &  Suburban 
City  Deep   
lions.  Langlaatlte 

Cons.  Main  Reef 
Crown  Mines   
Durban  Roodepoort  Deep- 
Kast  Rand  P.M   

Ferreira  Deep   

Geduld   
Geldenhuis  Deep 
Ginshere    

Glynn's  Lydeiiburc   
Goch    
Government  G.M.  Areas   ■ 
Heriot      

Jupiter    
Kleinfontein      

Kniiihts  Central... 
Kniiihis  Deep   
LanijIaaBte  Estate   

Luipaard's  Vlei   
Meyer  S;  Charlton   
Modderfontein    
Modderfontein  B    
Moddeifonlein  Deep      

New  Unified      

Primrose    
Princess  Estate   
Randfontein  Central   

Robinson   ■.• 
Robinson  Deep   

Roodepoort  United    
Rose  Deep     
Simmer  &  Jack    
Simmer  Deep   

Springs   
SubNieel    
Transvaal  CM.  Hstates  ■• 
Van  Ryn     
Van  Ryn  Deep    
Village  Deep    
Village  Main  Reef   
West  Rand  Consolidated 
Witwalersrand  (Knights) 
Witwatersrand  Deep    
Wolhnter    

51,500 

16.157 50.100 47.200 

50,140 
160.000 27.700 

112.000 

37,000 
43.300 

53.100 10.230 

3.770 15.500 
114.000 

11.190 24.400 

66.000 

19.100 88.200 

42.000 

21.000 
14.000 

88.000 54.000 42.800 

13.700 
40.600 
18.C00 

21.500 

143.000 40.000 44.200 

25.100 54.000 44.700 

40.600 

37.350 

9.400 
15.910 
34,0C0 

50,000 54.030 

18.700 

32.800 

35,100 
32  7CO 

1.148 

93.9''0 

25.069 
9.K.816 

56  072 

73.897 219.652 40.310 

148.275 

57.611 
62.025 

60.657 
11.968 

5.717 
12,245 199.545 

16,613 26.408 

76.750 

25.327 
75,167 
55,132 

1,110" 

38.695 
183.417 123.672 

88.799 

12.318 

57.172 

16.504 
27.396 

166.437 43.193 

58.904 
21.709 

59.774 48,674 

41.097 

70,738 
24.668 

25.012 

33.110 105.632 

68.322 

24.094 37.236 39  378 
37.346 

36  180 

West  African  Gold  Outputs. 

Abbontiakoon     ... 
Abosso    
Ashanii  Goldfield 
Prestea  Block  A 

Tatiuah   

Tons 

8.140 
7.400 
7.739 
16.970 

5.231 

2.879 

Value 

£  ■ 

15.705 

12.643 38.193 

26.704 
14,601 

4,324 

Rhodksian  Gold  Outpu 

.\ntelope    
Cam  &  Motor   
Eldorado  Banket 

Falcon     
Gaika   

Globe  &  Phoenix... 
Lonely  Reef   
Rezende      

Rhodesia,  Ltd.  ... 
Shamva       

14,280 

27.719* 

3.095 

5.447 

5.833 

8.783t 5.000 
25.587 

5.300 14.1371 

807 3.353 

52.206 
34.803 

LSOO 

5,750 

10.260 3.4Q5 

•  Gold,  Silver,  and  Copper ;  t  Ounces  Gold ;  \  Gold  ,.%  Silv 
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West  Australian  Golp  Statistics. 

January.  1918  . 
February    
March     
April   
May   
June     
July      
August    

September  ■--. 
October  - 
No nber 
Decembei 

Januao'.  1919  . 
rf^ebruary   

73.703 

76.987 
69  730 

66.079 
73.701 

74.904 72,081   I 

76.150 
74,057 

71,439 
70.711 

61.314 
69.954 
66.310        67.013 
65.15S        66,158 

63,465        63.498 

28t.779 
2»I.120 

269.720 

Queensland. 

1918 

February   I     58.113 
March   
April      

65.412 
26.849 
87.865 
45.765 

64.347 
61.163 
65.751 

70.674 

674.655 

July     
August    ... 
September 
October  ... 
November 
December 

Tolal   .,. 

£ 
36.23S 
46.955 

i 47.600 

45.470 
48.020 
47,600 

46.740 
51.420 
51.000 
44.600 
45.900 

54.400 

38.200 

56.281 

83,193     578.213 

£ £ 
37.100 25.000 
43,330 28.000 

48.000 30,000 — 30.000 — 45.000 — 
32.000 — 25.000 — 21.000 — 32.000 — 40.000 

— 25.000 

38,000 

128.430 370.000 

£ 
18.000 
24.000 

16.000 

*  Figures  not  received. 

LSTRALASIAN    GOLD   OUTPUTS. 

Associated 

Associared  Northern  <  Iron  Duke 
Blocks  1  Victorious 

Black\sater 
Bullfinch 
Golden  Horseshoe 

Great  Boulder  Proi» 
Ivanhoe 

Kalguih 
Lake  \  lew  &  Star 
Mount  Boppy 
Oroya  Ltnki> 
Progress 
Sonsof  Gwaha 
South  Kalgurli 
Talisman 
Waihi 

Waihi  Grand  Junction 

Treated Value 

Tons £ 
6.028 

8.644 
— 

2.220' 

1.500 
2.514 

2.159 
4  23J 

5.06^ 4.863 

12.132 23.711 
13,025 

39,165 

18.016 30,720 4.162 7,C63 

10.660 11.350 
4.980 7.500 

1.736 12.133< 
1.320 

2.051 
7.839 9.688 

15.063 24.5231 

4.S10 
6.790§ 

Miscellaneous  Gold  Output, 

Barramia  (Sudan)   

Esperan^a  (Mexico)   
Frontino  it  Bolivia  (Colombia)   
Nechi  (Colombia)   
Ouro  Preto  (Brazil)   
Palo  (Colombia)   
Philippine  Dredges!  Phil  ippinelslandsl 

Plymouth  Cons,  '.California)   
Si,  John  del  Rey  (Brazil)      
Santa  Genrudis  (Mexico)    
Sudan  Gold  Field  (Sudan)   

•  Cubic  yards 

2.350 

8.220 

59.056* 

16.494! 

6.51-0 

8.640 

50.250' 

9.377: 
724  § 11.900 12.867 

— 36.000 

36.670 26.940* t 
1.700 3.170 

Prdductio K  OF  Gold N  India. 
1916 

1917 
1918                 1919 

January 
£ 

192.150 

183.264 
186.475 
192.208 

193,604 
192.469 

£ 
190,047 

180.904 
189.618 
185.835 

184.874 
182.426 

£                £ 
176.030            163.270 
173.343            153.775 
177.950     1       162.790 

176.486     ,          — 

173.775     1          — 

174.375     ! 

171.950               — 
172.105     1          — 
170.360     1          — 
167.740               — 
157.176     1          — 

170.630     1          — 

February    

192.784            181.005 

192.330     1        183,630 
191.502     !        182.924 
192.298            182.388 

205.164            190,852 

September  ... 
October   
November   ... 
December    ... 

Total   2.305.652         2.214.163 2.061.920     i       480.835 

Gold  Outputs. 

Balaghat    
Champion  Reef  •■■ 

Hutii  (Nizam's) ... 
Jibuti!      
Mysore   North  Anantapur 

Nundydroog      
Ooregum    

Marcl Tons 

Treated 

.1919 

Fine 

Ounces 

2.500 

11.892 
2.091 

7.046 

900 24.542 
1.200 

S.854 

12,800 

-  13.569 

912 6.465 

7.334 

Arizona  Copper   Short  tons  copper   

I  Tons  lead  concentrate   
British  Broken  Hill  .-.  -  Tons  zinc  concentrate   

I  Tons  carbonate  ore   

Tons  lead   concentrate- 
Tons  zinc  concentrate   
Tons  refined  lead   
Oz.  refined  silver   

Broken  Hill  Block  10 

Burma  Corp.    

I    Cordoba  Copper   , 

Freemantie  Trading— Long  tons  lead  ■ 

Tons  lead   North  Broken  Hill 

roz 

Poderosa   Tons  copper  ore      
Rhodesian  Broken  Hill-Tons  lead  and  zinc   I 
Tanganyika   Long  tons  copper   | 
Tolima   Tons  silver-lead  concentrate  I 

\  Tons  zinc  concentrate   '■'■  )  Tons  lead  concentrate   ;  Corp. 

Iron  Ore      

Copper  Ore   
Precipitate     

Metal     Copper  and  Iron  Pyrite 
Tin  Concentrate      

..    Metal  ■-   
Manganese  Ore   
Lead,  Pig  and  Sheet   
Zinc  (spelter)   
Zinc  Oxide    

Baryies   
Rock  Phosphate   
Brimstone      
Boracic  Compounds   
Nitrate  oE  Potash   

Quicksilver   

423  aso 

2.346 
2.7U 

Tons 

1.801.969 7.050 

5.171 

10.475 
53.730 

22.354 
88.315 

4.992 15.433 830 4.967 

36.3iO 131,754 

26.634 

101.645 

7.355 
39.312 239 612 

1.592 3.630 

28.493 177.875 — 
S.103 

32 

3.766 

320 
2.J06 

lb. lb 

380.633 918.749 
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)  Statks  Metal  Kx AND  Im 

Copper  Innol- 
Copper  Sheets 
Copper  Wire. 
L-ad,  Pig   
Zinc   
Zinc  Sheets- 

pons. 

Jan. Feb. Tons. Tons. 

32.480 13,595 
1.398 1.702 

1.469 2  640 
7.828 6.167 

6.587 9.657 
1.521 4.161 

Impi^rts 

i.  Jan     I 
Tons. 

Antimony    l,I64l 

Tin  Ore    2.741' 

Tin...   ...|  3.777' Manganese  > 
Ore    47,504| 

TunRsten 
Concentrate!  87i 

Pyrites.   :  7.422J 

Outputs  of  Tin  Mining  Companii 

In  Tons  of  Concentrate. 

Nigeria : 
Abu   

AnKlo-Continenial   
Benue    
Berrida    
Bisicbi    •- 
Bongwelli 
Dua   
Ex-Lands    
Filani    
Forum  River  ■   
Gold  Coast  Consolidated  . 
Gurum  River   
Jantar   

Jos 
Kaduna   
Kano  -■■-   

Kassa-Ropp  ■ 
Keffi..   
Kuru      
Kuskii 

all 

Minna   
Monfiu   
Nara^uta      
Naragiita  Exiended      
New  Lafoii  .. 
Nigerian  Tm 
N.N    Baucln 
Offin  River 

Rayfield    
Ropp      
Rukuba  ■■ 
South  Buk.rii 
Sybu      
Tin  Areas 
Tin  Fields 
Toro   

Federated  Malay  .states  : 

.Cbenderiang   
Gopeng    
Idris  Hydraulic      
Ipoh   
Kamunting      
Kiiita     

Kledang   
Lahat    
Malayan  Tin   
Pahang      
Rambutan   
Sungei  Besi 
Tekka   

Tekka-Taii   ;. 
Tronoh 
Tronolt  S^-j   

Cornwall : 

Cornwall  Tailings    
Dolcoath      
East  Pool    
Geevor      
South  Crofty      

Other  Countries : 

Aramayo  Francke  (Bolii 
Brii. i  (Tav 
Deebook  iSiamt      
Mawchi  (Burma)   , 
Porco  (Bolivia)   
Renong  (Siani)   
Kooiberg  Minerals  (Transvaal) .. 

^     (Siaml     

Year Mar. 
1918 

1919 

Tons Tons 

33 

2 
207 

18 

146 
10 

275 

15 

17 

5 
60 8 

342 30 

37 

1 
274 

18 

30 - 99 

12 141 
9 228 

2! 178 

23 

60 

li 

133 - 
lis 

5 
12 23 

21 

- 
1D8 - 
99 9 
27 2 

40 

5 
476 

54 

478 33        1 

280 

15 

198 
21 

87 

6 435 
30 120 - 

689 
65 

836 88 
132 8 

94 

5 

40 

2 
96 8 108 

li 

17 

1 

1       "5 52 

'      979 

72 

136 
20 

245 

15 

236 96 
478 

33 
28 5 

399 

18 

730 

62 
1.877 

178 

207 
15 408 
2! 

SOS 

42 400 

26 

1.35» 
125 133 - 

140 . 
787 

60 
1.336 

92 392 
5; S98 

51 1.816 
210 

;       327 27 
398 

-     12 

658 

81 227 

18 

613 

94 

.335 

40 

939 

53 

1.528 

73 

»N  Tin  Pro 

nCMilraleof "-f  ta/ttui  /r. 

nittite  by  imlividtt 

probably  represe» 

il  coiiiptinies  ri 

i5%  of  the  act 

t^ortinn  in  Lottdoit,  and 
lal  outputs. 

1914 1915     ,'  1916 

1917     {     1918 
1919 

January    

February    ..■ 

Tons 

485 

469 

502 

482 

480 
460 

432 
228 
2S9 

272 

283 
326 

Tons       Tons 
417  531 

358           528 

418  i       547 444     i       486 

357     1       536 

373     I       510 455           506 

438     '       498 
442     1       535 

511     1       584 
467           679 

533     1       654 

Tons       Tons 

667           678 
616           66S 

655           707 

555           534 
509           525 
473           492 

479           545 
551            571 
538           520 

578           491 
621            472 
655           518 

Ions 
6C8 
620 

June       

July   
August   
September 
October    

November  ... 
December  .. 

z  . Total 4.708 

5.213     1   6,594 
6  937    1   6.771 1.810 

Total  Salpsof  Ti N    CONCKNTRATE   AT    RkDRUTH   TirKFTINGf. 

J     T.ong  tons 

Value         1      Average 

Total.  1917              4.186 £561.003        !      £l34    0    0 

January  14.  1918   

January  28       
February  11   
February  25   
March  11    
March  25    

141 

17lJ 

1661 
15-4 178} 

1694 

1594 1724 

1694 
172 
153 
1704 

164 

Hei 

144 

142 

1424 
145 

136 
150 
14li 

150 
163l 
1754 

152 

£23.563 

x<"28.976 

£29.674 £23.213 

£33,398 
£31.253 

£29.575 £31  402 

£39.999 

£36.791 

£36.109 

f  29.09  i 

£34.035 £34.595 
£33.816 

£33.116 

£31.211 
£23.793 
£29.639 
£27.037 
£29.672 
£27.636 

£27.592 

£25.170 £26.032 

£19.539 

£167     2     3 £l68  19     2 
£l78     4    6 

£180  18 

£l87     7     4 £l84    7    9 

£l88     I     8 

£l96  17    7 

£232    4     4 £217     1     2 
£209  18    9 
£194     1     9 

£199  12     5 

April  22   May  6   
May  21    

June  18   
July  1   

£219  16    0 £202     1     2 

October  7   
£197  14     3 
£197  16    4 
£195  13     1 November  4   

£|48    6    7 

Total  and  Average 

1918   
4.094 

£786.541 £193   0   0 
January  13.  1919   

160, 

1354 153 

142 
1444 

1484 

1344 

134  J 

£20.838 
£17.000 

£17.441 £15.015 

£18.123 £17  877 

£15.258 £15,023 

£130  11    0 

February  10    ...  ■-■■- 

£113  19  10 
March  10   ■■■ 
March  24   

April7   
April  22       . 

£125    8     5 

£120    7    8 
£111     8  10 

£111   18     1 
Dktam.s  of 

Redruth  Tin  Ticketings. 

April  7 
April  22 

Tons Realized 

Tons 
Realized 

Sold per  ton Sold 

per  ton £   s    d £    s.  d. 
E.  Pool  &  Agar,  No.  1 10 

111     7    6 
10 

110  10   0 

„      No.  la 

10 

109  15    0 

10 

109  10    0 

,.      No.  lb 

10 

109    0    0 

10 

109  15     0 

..      No,  Ic 10 109     5    0 10 108  10    0 
7 118     7    6 

10 

118    0    0 No    K,    
7 115  15    0 10 

118  13    0 ■■        lb     
8 116    0    0 

.  — 

— 

3} 

60    7    6 
3 60  15    0 

U 107  15    0 2 
107    7    6 

South  Crofty,  N  1    1 

10 

116    7    6 

10 

116  15     0 

„       No    la 11 115  10    0 11 115    5    0 
Grenville  Utd.,  No  I 8 115    0    0 8 

110    5    0 

„      No.  la 8 IH  10    0 7 
110    5    0 

..      No  2 — — 3 56    7    6 
Tincrofl  Mines.  No.  1 7 120  15    0 7 119    5    0 

.,      No.  la 8 119  15    0 
7 120    0    0 

118  IS    0 121     0    0 
115  10    0 

li 

Hingston    Downs   

th 

123    0    0 
Botallack  Bottoms   2 

102  10    0 

Total   

1344 

— 

I34i 
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PrOUL:( 
Estimated  c 70%  of  Concentrate  shipped  to  Smelters.     Long 

Tons.    *  Figures  not  published. 

January  ■ 
February  . 
March    .... 
April    
May      
June    
July      
August  .... 
September 
October   
November 
December 

3,780 
3.653 
3,619 
3.823 ■1.048 

3,544 
4,046 
3.932 
3.797 
4.059 
4.071 

46.767 

1916 

Tons 
4.316 
3.372 
3.696 
3.177 
3.729 
3.435 
3,517 
3,732 
3.636 

1917 

Tons 

1918 

Tons 
3,558 3.149 2.755 3  191 
3,286 2.608 
3,251 3,308 
3.413 3,332 
3,489 2,950 
3.253 

3,373 3,413 3.259 

3,154 
3,166 3.436 
2.870 3.300 
3,131 3.525 3,023 

39.833 37,370 

Tons 
3,765 
2,673 
2,819 

Stocks  of  Tin 

Reported  by  A.  Strauss  &  Co. 

Straits  and  Australian  Spot    
Ditto.  Landing  and  in  Transit    
Other  Standard,  Spot  and  Landing  .. 
Straits.  Afloat   
Australian.  Afloat   
Banca,  on  Warrants   
Ditto.  Afloat     
Billiton,  Spot   
Billiton,  Afloat     
Straits,  ,Spot  in  Holland  and  Hamburg 
Ditto.  Afloat  to  Continent   
Total  Afloat  for  United  States   

Stock  in  America   '   

Total  . 

Reported  by  A.  Strauss  &  Co.     Long  tons. 

Shipments  from  : 
Straits  to  U.K   
Straits  to  America   .--. 
Straits  to  Continent. -- 
Australia  to  UK   
U.K.  to  America     

Imports  of  Bolivian  Tin  i 

Supply: 

Tons 

1  230 

1.024 
300 

;onsumption  : 
U  K.  Deliveries   
Dutch           
American  „         1 
Straits,  Banca  &  Billiton.  Continen- 

tal Ports,  etc   

s  in  hands  of  Malay  Government 

controlled  by  U.S.  Government 

French  and  Italian 
Governments. - 

Tons 

1  117 

39 

36 

1,717 

6,000 

7.000 
1,000 

1,500 

1.000 

3.000 

to 

4.000 

PRICES   OF   CHEMICALS       Mav    10 

Alum     per  ton 
Alumina,  Sulphate  of   

Ammonia.  Anhydrous      per  lb. 
..  0  880  solution      per  ton 

Carbonate      per  lb. 
Chloride  of.  grey    per  ton 

..  ,,  ,,    pure   per  cwt. 
Nitrate  of     per  ton 
Phosphate  of   

Sulphate  of     

Antimony  Sulphide      per  lb. 
Arsenic.  White    per  ton 
Barium  Sulphate   

Bisulphide  of  Carbon   
Bleaching  Powder.  35%  CI   
Borax    

Copper.  Sulphate  of      
Cyanide  of  Sodium.  100%      per  lb 
Hydrofluoric  Acid      
Iodine   

Iron.  Sulphate  of    per  ton 
Lead.  Acetate  of.  white   

Nitrate  of     

Oxide  of.  Litharge     
..      White    

Lime.  Acetate,  brown   

grey  80%   
Magnesite,  Calcined   
Magnesium  Chloride   

Sulphate   

Methylated  Spirit  64°  Industrial     per  gal. 
Phosphoric  Acid        per  lb. 
Potassium  Bichromate     

Carbonate       per  ton 

,,         Chlorate       per  lb. 
Chloride  80?b         per  ton 
Hydrate.  (Caustic)  90% 
Nitrate   

,,         Permanganate       per  lb 
Prussiate,  Yellow   

Sulphate,  90%      per  ton 
Sodium  Metal       per  lb. 

Acetate   per  ton 
Arsenate  45  ?o   

Bicarbonate     

,,        Bichromate         per  lb. 
Carbonate  (Soda  .Ash)...     per  ton 

(Crystals)   
Chlorate      per  lb. 

Hydrate.  75%     :..     per  ton 
,.         Hyposulphite   , 

Nitrate.  95?;'   Phosphate   

,,        Prussiate      per  ib. 
Silicate         per  ton 

.,        Sulphate  (Salt-cake)   (Glaubers  Salts)     ., 

Sulphide   

Sulphur.  Roll   
Flowers   

Sulphuric  Acid.  Non-Arsenical... 

140°T. 

90% 
96% 

Superphosphate  of  Lime.  18%   
Tartaric  .Acid       per  lb. 
Zinc  Chloride       per  ton 
Zinc  Sulphate   

£ 

s. 

d 

17 0 0 
19 0 

1 
0 

10 

32 

0 0 
6A 

50 0 0 
4 0 0 

70 0 0 115 

0 0 
17 

10 

1 
0 
3 

34 

0 0 
12 0 0 
52 0 0 

15 

0 0 

39 

0 0 

47 

0 0 
10 
7 

14 

0 
5 10 0 

85 0 0 

62 

0 0 

46 

0 0 

52 

0 0 

13 

0 0 
17 0 0 
25 0 0 

16 

0 0 

11 

0 0 
6 
1 

/ 
8 

2 0 

90 

0 
1 

0 
2 

55 0 0 250 

0 0 
60 0 0 

4 0 
2 0 

60 0 
1 

0 
3 

65 

0 0 

48 

0 0 
9 

10 

1 
0 
2 

10 0 0 
4 5 0 

10 

24 

10 

0 

16 

0 0 
22 0 0 

26 

10 

0 
9 

23 0 0 
22 

10 

0 

28 

10 

0 

5 0 0 
7 5 3 
9 7 6 
5 0 0 

3 5 
25 0 0 
23 0 0 
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SHARE  QUOTATIONS 
Shares  are  £l  par  value  except  where  otherwise  noted. 

GOI.D,    SILVER, 
DIAMONDS: 

Banties   
Brakpan   
Central  Minine  (£8)      
Cinderella   
City  &  Snburban  (£4)   
City  Deep   
Consolidated  Gold  Fields   
Consolidated  Lanf4laaMte   
Consolidated  Main  Reef   
Consolidated  Mines  Selection(lOs) 
Crown  Mines  (10s  )   
DagMafontein   
D.  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
GeldenhuisOeep   
Gov't  Gold  Mining  Areas   Heriol   
Jupiter    
Kleinfontein   
Knight  Central   

Knight's  Deep   Langlaagte  Estate   
Meyer  lSc  Charlton   
Modderfontein  (£4)   
Modderfontein  B   
Modder  Deep   
Nourse   
Rand  Mines  (5s.)   
Rand  Selection  Corporation   
Randfontein  Central   
Robinson  (£5)   
Robinson  Deep  A  (Is.)   
Rose  Deep   
Simmer  &  Jack   
Simmer  Deep   
Springs   
Sub  Nigel   
Van  Ryn    
Van  Ryn  Deep   
Village  Deet)    
Village  Main  Reef   

Witwalersrand  ^Knight's)   Witwatersrand  Deep    
Wolhuter   

Other  Transvaal  Gold  Mines: 

Glynn's  Lydenburg   Sheba(5s.)    
Transvaal  Gold  Mining  Estates.... 

DiAMONOs  IN  South  Africa  • 
De  Beers  Deferred  (£2  10s.)   
Jagersfontein   
Premier  Deferred  (2s.  6d.)    

Rhodksia  : 

Cam  Sc  Motor   
Chartered  British  South  Africa  .... 
Eldorado   
Falcon   

Gaika   *   Giant   
Globe  &  Phcenix  (5s.)   
Lonely  Reef..,   
Rezcnde   
Shaniva   
Wanderer  (3s-)     
Willoughbys  (10s.)   

Wist  Africa- 
Abbontidkoon  (10s.)   
Abosso   
Ashanti(4f.)      
Presica  Block  .\   
Taquah      

West  Australia  : 
Associated  Gold  Mines    
Associated  Northern  Blocks   
Bullfinch    
Golden  Horse-Shoe  (£5)   
Great  Boulder  Proprietarv(2s.)   
Great  Fingall  (10s)   
Ivanhoe  (£5)      
Kalgurii   
Son.;  of  Gwalia    

May  7. 
1918 

£    s.  d. 

1  10 
1  16 
1     8 

4  16 

22  15 
7  16 

May    7, 
1919 

£  s.  d. 

1  8 
2  10 
5  18 

Gold.  Silver,  coni. 

Mount  Boppv.  New  South  Wales 
Talisman.  New  Zealand   
Waihi.  New  Zealand      

Waihi  Grand  Junction.  New  Z'Ind 

Aell (£5).  Alaska. 

,  Me 

May  7. 1919 

£   s.    d. 

Buem 
Camp  Bird.  Colorado 
Casey  Cobalt.  Ontario   
El  Oro.  Mexico   
Esperaiiza,  Mexico    
Frontino  &  Bolivia.  Colombia   
Le  Roi  No.  2  (£51. British  Columbia 
Mexico  Mines  of  F.l  Oro,  Mexico.. 
Oroville  Dredging,  California    
Plymouth  Consolidated.  California 
St.  John  del  Rey,  Brazil    
Santa  Gertrudis,  Mexico   
Tomboy.  Colorado   

Balagbal   
Champion  Reef  ;2s.  6d.)  . 
Mysore  (10s.)    
North  Anantapur    
Nundydroog  (IDs.)   
Ooreguin  (10s.)      

COPPER : 
Arizona  Copper  (5s.),  Arizona   
Cape  Copper  (£2),  Cape  Province.. 
Chillagoe  (lOs.),  (Queensland   
Cordoba  (5s.),  Spain   
Great  Cobar  (£5).  N.S.W   
Hampden  Cloncurry,  Queensland 
Kysbtim,  Russia   
Messina  (5s.),  Transvaal   
Mount  F.lliott  (£5),  Queensland  ... 
Mount  Lyeli.  Tasmania   
Mount  Alorean.  Queensland   
Namaqua  (£2).  Cape  Province   
Rio  Tinto  (£5),  Spain   

Spassky.  Russia   
Tanalyk,  Russia   
Tanganyika,  Congo  and  Rhodesia 
Tharsis  (£2),  Spain    

LEAD  ZINC: 
iROKENHlLL: 

Amalgamated  Zinc     
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.)    
Broken  Hi)l  Block  10  (£I0)   
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (15s.)    
ZincCorporationdOs.)   

Bn 

TIN: 

Aramayo  Francke,  Bolivia   
Bisichi,  Nigeria   
Briseis.  Tasmania   
Dolcoath,  Cornwall   
East  Pool.  Cornwall   

Ex-Lands  Xieeria  (2s.),  Nigeria  '■'.'. Geevor  llOs  1  Cornwall    
Gopeng,  Miila\    
Ipoh  Dredgnl^^  Malay        
Malayan  Tin  Dredging,  Malay   
Mongu  (IDs.),  Nigeria    
Naraguta.  Nigeria   
N.  N.  Bauchi  Pref.  (lOs),  Nigeria Ord.  (10s. ). 

Pahang  Consolidated  (5s.),  Malay. 
Rayfield,  Nigeria    
Renong  Dredging,  Siam   
Ropp  (4s.).  Nigeria   
Siamese  Tin.  Siam   

South  Crofty  (5s  1,  Cornwall   '.'. 
Tekka,  Malay     
Tekka-Taiping,  Malay      
Tronoh,  Malay     

1  17 

6 

1  15 

66  10 n 
55  10 

15 

n 

1  15 

17 fi 1  15 

17 6 

2  5 

*  Share  capital  expanded. 



THE   MINING  DIGEST 
A    RECORD    OF     PROGRESS     IN     MINING.   METALLURGY,    AND    GEOLOGY 

In  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  companies. 

CIRCULAR  VERSUS  RECTANGULAR  SHAFTS. 

In  the  April  issue  we  quoted  Mr.  W.  L.  White's 
description  of  the  "  square"  shaft  adopted  at  Rand- 
fontein  and  New  State  Areas.  Herewith  we  quote 

Mr.  C.  E.  Knecht's  arguments  in  favour  of  long  rec- 
tangular or  seven-compartment  shafts  and  Mr.  H. 

Stuart  Martin's  reasons  for  adopting  the  circular  shaft. 
These  three  papers  were  read  at  the  January  meeting 
of  the  South  African  Institution  of  Engineers. 
Seven-Compartment  Shafts. — Mr.  C.  E.  Knecht 

said  that  in  the  Far  East  Rand,  especially  east  of  the 
Brakpan-Government  Areas  section,  the  conditions 
which  are  in  the  main  responsible  for  sinking  difficul- 

ties, are,  firstly,  the  existence  at  a  comparatively  shal- 
low depth  of  dolomite  hedscarrying  considerable  quan- 

tities of  water,  and  secondly,  the  occurrence  in  the 
upper  horizon  of  the  Dolomite  Series  of  an  igneous 

sheet  locally  called  the  "  Rotten  "  or  "  Green  "  dyke. 
The  latter  usually  is  about  80  ft.  in  thickness  and  dis- 

integrates upon  exposure  to  air,  swells,  and  develops 
considerable  pressure.  These  characteristics  are  es- 

pecially marked  in  the  lower  half  of  the  dyke  where 
the  ground  to  be  sunk  through  gives  trouble. 

The  considerations  which  are  deemed  of  most  im- 
portance in  their  bearing  upon  the  relative  merits  of 

the  three  types  of  shaft  are  :  (1)  during  the  process  of 
sinking  :  (a)  safety  in  sinking,  (6)  normal  rate  of  sink- 

ing, (c)  ability  to  cope  with  water  and  other  sinking 
difficulties  ;  and  (2)  for  the  completed  shaft ;  (a)  venti- 

lation area,  (6)  hoisting  capacity  for  ore,  men,  and 
materials,  (c)  original  and  maintenance  cost. 

Dealing  firstly  with  safety,  vertical  shaft  sinking,  no 
matter  what  the  type  of  shaft,  is  a  dangerous  under- 

taking at  best,  and  unfortunately  is  sometimes  accom- 
panied by  loss  of  life  or  serious  injury.  The  most 

common  type  of  accident  in  shaft  sinking  is  that  caused 
by  falling  rock  and  material  ;  the  circular  shaft  is  the 
least  subject  to  such  accidents,  on  account  of  the  pro- 

tection afforded  the  sinking  gang  by  the  Galloway 

stage.  Seven-compartment  and  "square"  shafts  are  sunk 
without  a  platform,  this  being.obviously  impracticable, 
so  accidents  of  the  kind  mentioned  therefore  are  more 
liable  to  occur.  After  a  fair  depth  has  been  attained 
in  the  seven-compartment  shaft,  experience  has  shown 
that  falling  rock  rarely  reaches  the  bottom  owing  to 
its  lodgment  in  the  timbers  in  its  fall.  In  the  course 
of  sinking  at  Brakpan  the  whole  contents  of  the  sink- 

ing bucket  has  often  been  spilled  in  the  shaft,  but  very 
few  pieces  of  rock  reached  the  bottom.  Further,  the 
brattice  being  approximately  in  the  centre  of  the  shaft, 
falls  are  confined  to  one  half  of  the  shaft,  and  the  gang 
at  the  bottom  can  locate  them  by  the  noise  created  and 
a  rush  for  the  other  end  of  the  shaft  takes  place.  This 
also  is  what  would  occur  if  the  bucket  or  skip  itself 
comes  down  through  the  breaking  of  the  winding  rope 
or  other  cause.  The  seven-compartment  shaft  is  less 
liable  to  accidents  of  the  kind  referred  to  than  the 
squaie  type  owing  to  the  longer  excavation,  46  ft.,  as 
against  29  ft.,  allowing  of  more  room  for  escape  when 
warning  is  given. 

A  factor  of  prime  importance  in  mining  is  that  as 
little  delay  as  possible  should  occur  in  reaching  the 

reef,  developing  the  property,  and  arriving  at  the  pro- 
ductive stage.  The  type  of  shaft,  therefore,  which 

reduces  to  a  minimum  the  risk  of  either  greatly  retarded 
speed  in  sinking  or  periodic  cessation  of  sinking  opera- 

tions owing  to  water  or  other  difficulties,  is  the  type 
which  commands  the  merits  desired.  It  is  difficult  to 
say  definitely  which  type  of  shaft,  under  favourable 
conditions,  can  be  sunk  the  most  rapidly.  Theoreti- 

cally, the  circular  and  square  types  have  some  advan- 
tage on  account  of  better  facilities  for  cleaning  out 

after  the  blast.  It  is  true  a  less  number  of  holes  have 
to  be  drilled  per  round  in  the  circular  and  square  type, 
but  this  factor  bears  more  upon  costs  than  upon  the 
actual  speed  of  sinking.  Less  timber  is  required  in  the 
square  shaft,  but  here  again,  the  effect  is  upon  costs 
only,  as  timbering  is  not  the  determining  factor  afiect- 
ing  the  rate  of  sinking.  It  may  be  said  that  for  all 
practical  purposes,  the  normal  rate  of  sinking  of  the 
three  types  of  shafts  under  discussion  is  much  the 
same,  or,  if  any  advantage  may  in  practice  be  placed 
to  the  credit  of  the  circular  or  square  types,  it  is  not 
great  and  may  be  regarded  as  of  minor  importance. 

Of  the  difficulties  to  be  overcome  in  shaft-sinking  in 
the  Far  East  Rand,  water  is  the  most  serious,  retarding 
the  speed  of  sinking,  and  sometimes  causing  temporary 
cessation  of  progress.  It  has  been  found  by  experience 
that  the  most  effective  way  to  deal  with  the  water  is 
by  baling.  This  method  is  impracticable  except  to  a 
limited  extent  in  sinking  a  circular  shaft.  Pumping 
must  be  resorted  to,  which  must  be  carried  out  under 
the  most  difficult  conditions  of  varying  and  excessive 
heads  Circular  shafts  handling  water  by  pumps  only 
have  often  been  sunk  in  Europe  and  America,  but, 
under  South  African  conditions,  the  difficulties  in  ob- 

taining plant  on  short  notice,  and  the  constant  delays 
and  temporary  stoppages  are  such  as  very  seriously  to 
delay  progress.  It  is  the  experience  on  the  Rand,  that 
even  a  moderate  quantity  of  water  becomes  an  obstacle 
affecting  the  speed  of  sinking  in  a  circular  shaft,  and 
that  the  sealing  of  the  water-bearing  fissures  by 
cementation  becomes  advisable. 

The  author  proceeded  to  give  an  outline  of  the 
cycle  of  operations  in  sinking  a  seven  compartment 
shaft  through  water-bearing  strata,  the  quantity  of 
water  being  up  to  a  maximum  of.  say,  100,000  gallons 
per  hour.  The  hoisting  equipment  provides  for  three 
winders  ;  two  of  them  temporary  geared  hoists,  and  a 
direct-acting  winder,  which  is  erected  to  serve  com- 

partments 5  and  6  and  is  part  of  the  permanent  equip- 
ment. The  geared  hoists  serve  compartments  IB  and 

2,  and  3  and  4.  No.  1  compartment  has  the  dimen- 
sions 9  ft  by  6  ft.  6in.,  and  is  divided  into  two  portions, 

A  and  B,  by  a  temporary  divider  during  the  sinking 
period.  Compartments  1  A  and  7  are  reserved  for 
sinking  pumps  The  latter  sit  on  the  bottom  set  of 
timbers  and  work  under  a  head  which  is  never  more 

than  40  ft.  Starting  with  the  shaft  after  it  has  been 
un-watered  after  the  blast,  the  water  entering  the 
shaft  bottom  is  lifted  to  the  baling  ring  by  the  two 
pumps.  The  water  is  baled  to  the  surface  from  the 
ring  by  the  balers  working  in  Nos    IB,  2,  5  and  6 
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compartments.  The  shaft  is  cleaned  out  with  the 
engine  in  Nos.  3  and  4  compartments,  and  is  then 
drilled  over.  While  this  is  being  done  the  timbermen 
do  any  blocking  necessary,  or  hang  in  another  set  of 
timber.  The  holes  being  finished,  they  are  charged 
up,  and  the  fuses  are  tied  to  the  bottom  set  of  limber, 
or  to  a  special  temporary  frame  under  the  bottom  set. 
The  suctions  of  the  two  pumps  are  then  lifted,  and 
the  baling  boys  at  the  ring  proceed  to  the  surface  on 
the  balers.  The  holes  are  then  lit  up,  and  the  sinkers 
hauled  up  the  shaft  about  three  hundred  feet.  When 
the  shots  have  gone  off,  and  have  been  counted,  they 
go  to  the  surface.  The  next  shift  of  men  then  goes 
down  to  the  bottom  set  and  makes  the  necessary 
examination  to  see  that  the  balers  run  free.  When 
everything  is  clear  the  balers  are  rung  down  to  the 
bottom,  and  continue  dipping  into  the  bottom  until 
the  tanks  are  no  longer  full.  While  dipping  is  pro- 

ceeding the  pumps  are  examined  and  overhauled  :  the 
engines  are  then  clutched  to  the  baling  ring,  and  the 
pumps  started,  to  remove  the  remaining  water  at  the 
bottom.  The  essential  points  which  must  be  carefully 
watched  to  ensure  the  continuity  of  the  cycle  are  :  All 
shots  must  have  gone  off  before  the  water  rises  to  the 
level  of  the  bottom  set  of  timbers,  otherwise  the  bot- 

tom set  is  pulled  out  even  when  properly  blocked. 
No  damage  should  be  done  to  the  timbers  or  guides, 
so  that  the  balers  can  be  started  baling  from  the  bot- 

tom as  soon  as  possible  after  the  blast,  to  reduce  to  a 
minimum  the  accumulated  water.  The  pumps  must 
be  thoroughly  overhauled  during  the  interval  when 
the  baling  tanks  are  dripping  from  the  bottom,  as 
their  efficiency  rapidly  deteriorates  when  operating 
under  full  load  on  the  gritty  water  which  must  be 
handled.  The  balers  must  be  capable  of  dipping  into 
the  bottom  at  short  notice  in  case  of  any  breakdown 
of  the  pumps.  It  would  seem  to  the  author  that  prac- 

tically the  same  method  of  dealing  with  large  quantities 
of  water  as  described  may  equally  be  applied  in  sink- 

ing the  square  type  of  shaft.  The  hoisting  facilities 
for  balers  may  be  arranged  for  a  similar  baling  capa- 

city, and  sufficient  area  would  remain  to  allow  of 
ample  room  for  the  necessary  pumps.  The  balers 
would  be  capable  of  dipping  from  the  bottom  after 
the  blast,  as  in  the  seven  compartment  type.  The 
conclusion  to  be  drawn,  therefore,  is  that  of  the  three 
types  the  square  and  seven-compartment  shafts  have 
distinct  advantages,  at  least  in  South  Africa,  over  the 
circular  type,  in  sinking  through  water-bearing  strata 
such  as  are  prevalent  in  the  Far  East  Rand.  In  the 
square  type,  however,  the  engine  for  cleaning  out 
operates  in  compartments  also  used  by  the  baler, 
which  constitutes  a  distinct  disadvantage,  as  an  acci- 

dent either  to  the  skip  or  baler  would  very  likely  aftect 
both.  Further,  the  two  sets  of  balers  working  in  such 
close  proximity  to  each  other  are  liable  to  foul  one 
another  while  dipping  from  the  bottom. 

Having  briefly  discussed  the  various  points  in  con- 
nection with  sinking,  the  author  proceeded  to  consider 

the  three  types  from  the  standpoint  of  the  completed 
shaft  This  involves  the  consideration  of  the  work  the 
shaft  will  be  required  to  perform  which,  in  turn,  depends 
upon  the  mining  conditions,  probable  tonnage  capacity 
of  the  mine,  ventilation  requirements,  and  requirements 
as  to  handling  of  men  anil  material.  For  ventifation 
purposes,  it  is  self-evident  that  for  equal  areas  of  ex- 

cavation the  circular  shaft  is  consideral>ly  more  effici- 
ent than  either  the  square  or  seven-comparlment  type. 

Comparing  the  latter  two  types,  the  square  type,  of 
the  dimensions  adopted  by  the  New  State  .\reas,  is  to 
be  preferred.  The  ratio  of  area  to  periphery  of  the 
seven-compartment  type  is  34  to  1,   which  compares 

with  4  4  to  1  for  the  square  type.  The  percentage  of 

the  shaft  area  obstructed  by  timbers  is  28'6%  in  the 
seven-compartment,  as  against  245  in  the  square  shaft. 
The  unobstructed  areas  are  257  sq.  ft.  and  267  sq  ft. 

respectively.  Although  by  comparison  the  seven-com- 
partment shaft  is  the  least  favourable  design  of  the 

three  types  for  ventilation  purposes,  its  capacity  in 
this  respect  has.  in  practice,  been  found  quite  sufficient 
for  all  requirements. 

There  are  two  conditions  in  the  Far  East  Rand 
which  have  an  essential  bearing  upon  the  type  of  shaft 
best  suited  to  efficiently  deal  with  them.  In  the  first 

plSce,  the  tonnage-producing  capabilities  in  the  more 
favourably  situated  portionsof  thedistrict,  though  vary- 

ing considerably,  are  large.  When  the  mining  venture 
presumes  mining  from  a  depth  of  4,000  ft.  and  over,  as 
in  portions  of  the  Far  East  Rand,  a  large  tonnage  pro- 

duction is,  moreover,  essential,  otherwise  the  venture 
loses  its  attractiveness  unless  the  yield  is  much  higher 
than  can  reasonably  be  looked  for  in  that  district.  The 
design  of  the  shaft  must,  therefore,  allow  of  flexibility 
as  to  hoisting  capacity  and  must  not  be  limited  from 
the  start  to  too  narrow  limits  in  this  regard. 

The  second  characteristic  of  the  district  is,  that  the 
payable  ore  occurs  in  shoots  or  elongated  lenses,  more 
or  less  trending  in  one  direction  and  parallel  to  one 
another.  Considerable  stretches  of  barren  or  unpay- 

able ore  separate  the  payable  bodies;  on  an  average 
these  aggregate  probably  60%  of  the  area.  Including 
crosscut  rock,  etc.,  therefore,  probably  between  60 
and  70%  of  the  development  rock  produced  is  unpay- 

able. This  rock  must  be  kept  out  of  the  ore  bins  as 
far  as  possible,  and  hoisting  facilities  must  be  provided 
so  that  it  may  be  dealt  with  separately  and  dumped. 

The  hoisting  facilities  of  circular  and  square  shafts 
are  the  same.  They  are  both  committed  from  the 
start  to  only  two  winders  before  the  actual  conditions 
in  the  mine  they  are  to  serve  are  known.  One  serves 
cages  for  men  and  material,  and  the  other  is  for  wind- 

ing ore.  The  seven-compartment  shaft  has  six  wind- 
ing compartments,  and  can  be  equipped  with  three 

winders,  namely,  one  to  serve  cages,  one  for  the  regu- 
lar hoisting  of  ore,  and  a  third  of  smaller  dimensions 

which  is  also  part  of  the  sinking  equipment,  to  deal 
separately  with  waste  and  unpayable  development 
rock,  besides  being  a  very  useful  spare  to  tide  over  any 
breakdown  of  the  regular  rock  hoist.  The  importance 
of  the  additional  winder  will  at  once  be  apparent  when 
it  is  remembered  that  in  a  large  mine  of,  say,  a  capac- 

ity of  100,000  tons  milled  per  month,  the  development 
and  cross-cut  rock  produced  would  total,  say,  about 
15,000  tons  per  month,  of  which  on  an  average,  say, 
10.000  tons  is  likely  to  be  unpayable.  The  inclusion 
of  the  latter  with  the  ore  sent  to  the  mill  not  only  in- 

volves a  direct  loss  in  treatment,  but  prevents  the  full 
use  of  the  reduction  plant  upon  ore  yielding  a  profit, 
the  monthly  profits  of  the  mine  being  thereby  very 
materially  reduced. 

It  may  be  argued  that  with  two  winders  arrange- 
ments can  be  made  for  changing  the  cages  for  skips 

during  a  ;xut  of  the  day  for  the  purpose  of  hoisting 
waste,  or  lii  .i  ihe  hoisting  capacity  for  ore  installed 
may  be  made  sufficient  to  deal  with  the  extra  waste. 
This  can  be  done,  but  it  is  found  in  practice  in  a  large 
mine  that  the  cages  are  generally  fully  occupied,  and 
that  the  change  to  skips  is  cumbersome  and  involves 
loss  of  lime. 

The  hoisting  of  waste  by  the  ore  hoist  is  also  incon- 
venient and  involves  special  arrangements  in  the  head- 

gear. Where  considerable  foot-wall  cross-cutting  is 
being  done,  the  total  tonnage  of  waste  to  be  hoisted 
separately  is  large,  and  the  capacity  of  the  waste  bin 
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is  soon  reached  during  the  period  when  ore  is  being 
hoisted,  with  the  inevitable  result  that  the  waste  is 
dumped  into  the  ore  bin.  The  rate  of  tramming 
waste  is  not  regular,  and  often  is  concentrated  during 
certain  periods  when  it  is  not  convenient  to  stop  wind- 

ing ore  in  order  to  deal  with  it.  The  larger  capacity 
of  the  skips  also  involves  a  larger  winder  and  larger 
ropes,  which  adds  to  the  equipment  cost,  especially 
when  hoisting  from  great  depths. 

The  matter  of  economically  handling  long  jumpers 
and  mine  poles  is  provided  for  in  all  three  types  of 
shaft,  in  the  circular  and  square  types  by  the  large 
size  of  the  cage  compartments,  in  the  seven-compart- 

ment shaft  it  is  attained  by  provision  of  one  large  com- 
partment at  the  end  A  double-deck  9  ft.  cage,  which 

runs  in  balance  with  a  three-deck  cage  in  the  adjoin- 
ing 5  ft.  compartment,  is  the  equipment  installed. 

There  is  a  further  important  matter  in  connection 
with  the  installation  of  a  third  winder  in  the  seven- 
compartment  type  of  shaft.  E.xperience  has  shown 
that,  with  a  good  modern  plant,  winding  engine  and 
shaft  breakdowns  are  not  of  very  frequent  occurrence 
and  that  consequently  reasonably  good  continuity  of 
operations  can  be  looked  for.  On  the  other  hand, 
owing  to  the  scale  of  operations  and  the  very  large 
number  of  men  required  to  be  handled,  the  loss  entail- 

ed by  possible  stoppages  due  to  winding  plant  break- 
downs is  correspondingly  large.  The  third  winder, 

which  normally  handles  waste  rock  and  a  certain  quan- 
tity of  material,  can  be  made  available  in  case  of  emer- 

gency for  handling  either  ore  or  men,  and  the  saving, 
through  the  avoidance  of  short  stoppages  of  operations 
over  the  life  of  the  mine,  is  considerable. 

The  general  factor  of  safety  of  the  square  type  of 
shaft,  as  regards  skip  and  cage  derailments  and  other 
winding  accidents,  as  far  as  the  strength  of  guides  and 
dividers  is  concerned,  does  not  differ  materially  from 
that  of  the  seven  compartment  shaft,  but  in  the  event 
of  a  serious  accident  of  this  kind  the  effect  of  the  dam- 
agelikely  to  be  done  to  theshaft  would  be  much  greater 
in  the  square  type  than  the  seven-compartment.  For 
example,  in  the  event  of  a  number  of  centre  dividers 
being  torn  out  in  the  square  shaft,  all  normal  shaft 
operations  would  have  to  cease  owing  to  the  dividers 

being  common  to  the  two 'sets  of  winding  compart- 
ments. The  probability  of  a  total  cessation  of  opera- 

tions in  the  seven-compartment  type  is  considerably 
less,  and  repair  work  would  be  easier  and  more  quickly 
done. 

Further,  when  a  rope  accident  occurs,  the  long 
length  of  loose  rope  coils  itself  throughout  the  adjoin- 

ing compartments  in  its  fall.  In  the  square  or  circu- 
lar type  of  shaft,  it  is  quite  possible  that  such  an  acci- 

dent might  cause  obstruction  in  all  the  compartments, 
totally  preventing  winding  operations  and  rendering 
it  very  difficult  to  remove  the  broken  rope  and  repair 
the  shaft.  Should  the  accident  occur  while  men  were 
being  hoisted  or  lowered,  the  full  cage  would  have  to 
be  instantly  stopped  in  the  shaft  and,  with  the  com- 

partments obstructed,  it  would  be  a  very  difficult  task 
to  rescue  the  men  from  their  precarious  position.  In 
the  seven  -  compartment  shaft  equipped  with  three 
engines,  this  position  could  not  arise,  as,  owing  to  the 
length  of  the  shaft,  at  least  one  engine  would  be  avail- 

able to  allow  of  the  men  being  reached  and  to  effect 
repairs  to  the  shaft. 

A  feature  of  considerable  importance  also  is  the 
location  of  the  water  and  air  columns,  power  and  sig- 

nalling cables.  In  the  square  shaft  this  is  in  the  rock- 
winding  compartments ;  the  obvious  disadvantages 
pertaining  to  this  feature  are  the  great  risks  of  dam- 

age in  the  event  of  winding  accidents,  and  also   the 

difficulty  of  installing  and  repairing  these  columns  and 
cables  without  interfering  with  normal  rock-winding 

operations. 
In  the  matter  of  original  cost  of  shaft  sinking,  it  may 

be  stated  at  the  outset  that  this  is  probably  in  favour 
of  the  circular  and  square  types.  Maintenance  costs 
are  in  favour  of  the  circular  shaft.  Comparing  the 
two  timbered  shafts,  no  great  difference  would  be  ex- 

pected for  ordinary  maintenance,  but  in  case  of  serious 
accident  the  cost  of  repairs  would  probably  be  less  for 
the  seven-compartment  type. 

Although  the  sinking  cost  of  the  seven  compartment 
shaft  is  greater  than  that  of  the  square  and  circular 
types,  possibly  as  much  as  ;f  30.000  greater  for  a  depth 
of  ■1.000  ft.,  the  added  facilities  afforded  by  the  seven- 
com.partment  shaft  when  completed,  especially  the 

advantages  w-hich  the  installation  of  a  third  winder 
confers  o\'er  the  whole  life  of  the  mine,  are  such  as  to 
more  than  compensate  for  the  greater  expenditure  in sinking. 

Circular  Shafts. — Mr.  H.  Stuart  Martin  said  that 
the  chief  factor  which  goes  toward  deciding  the  type 
of  shaft  is  the  minimum  cost  that  will  meet  the  require- 

ments of  a  particular  problem  Therefore  no  engineer 
can  advocate  any  one  type  of  shaft  under  all  conditions 
as  being  preferable  to  all  other  types  ;  although,  in  the 

writer's  opinion,  the  circular  shaft  can  be  made  to  meet 
nearly  all  conditions,  and  carries  with  it  the  greater 
number  of  advantages  over  any  other  type. 

If  the  strata  to  be  sunk  through  consist  of  weak  beds 
of  shale  (such  as  is  often  met  with  in  Carboniferous 
measures)  or  junction  beds  consisting  of  clays,  sand, 
and  water,  the  strongest  form  of  shaft  is  necessary  to 
make  the  shaft  walls  permanently  secure.  The  strong- 

est method  of  securing  shaft  walls  in  weak  ground  is 
the  arched  or  circular  wall  with  mass  concrete  walling 
or  bricking.  Under  these  conditions,  the  circular  shaft 
has  the  advantage. 

The  advantage  in  sinking  a  circular  shaft  in  strong 
ground  is  in  costs,  roughly  50%  less  powder  being  re- 

quired and,  as  a  rule,  faster  sinking. 
In  a  circular  shaft,  blasting  is  much  simplified  as 

compared  with  a  rectangular  shaft,  for  the  following 
reasons  :  The  minimum  distance  of  excavation  between 
the  sides  of  an  ordinary  circular  shaft  is  greater  than 
that  of  a  rectangular  shaft  designed  for  the  same  duty. 
A  good  round  of  sumping  shots  can,  therefore,  be 
blasted,  leaving  a  regular,  circular  bench  of  ground  to 
be  subsequently  blasted  by  a  round  of  side  holes  placed 
in  selected  positions  Such  side  blasting  holes,  if 
discreetly  placed,  have  the  effect  of  securing  a  circular 
form  of  excavation  to  the  required  dimensions,  without 
the  necessity  of  any  subsequent  dressing  off  by  hand 
or  other  means,  thus  breaking  the  minimum  of  waste 
ground,  particularly  so  in  faulty  and  jointed  ground. 
In  the  case  of  a  rectangular  shaft,  particular  care  must 
be  taken  during  blasting  operations  to  ensure  the  shaft 
being  excavated  to  its  full  dimensions  for  the  reception 
afterward  of  the  shaft  timbers ;  and  in  variable  ground, 
when  a  complete  series  of  holes  are  fired  consecutively 
across  the  shaft  bottom  in  one  operation,  it  is  not  al- 

ways possible  to  guarantee  the  desired  result.  Unless 
successful  blasting  is  obtained  to  give  full  clearance  to 
required  dimensions,  a  second  operation  of  dressing  is 
required,  and  more  particularly  at  the  corners  of  the 
shaft.  There  is.  therefore,  a  tendency  toward  excava- 

ting more  ground  than  absolutely  necessary  in  order 
to  ensure  sufficient  clearance  being  produced  by  the 
first  operation  of  blasting.  Irregularity  in  excavation 
of  a  rectangular  shaft  implies  additional  cost  in  the 
fixing  of  shaft  timbers. 

The  circular  shaft  lends  itself  to  an  easier  method  of 

5—6 
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temporary  support  than  a  rectangular  shaft  by  the  use 
of  steel  rings  and  cribbing  close  up  to  the  blast.  This 
is  important  in  weak  ground,  and  any  bad  ground  can 
subsequently  be  completely  lined  by  brick  walling  or 
mass  concrete  walling,  making  a  very  secure  job  which 
requires  no  further  attention.  In  the  same  manner, 
ordinary  feeders  of  water  can  be  kept  back  by  the  use 
of  water-tight  walling.  The  difficulties  caused  by  such 
feeders,  which  are  a  constant  source  of  trouble  in  the 
rectangular  shaft,  are  done  away  with  in  a  round  shaft. 

A  circular  shaft,  20  ft.  in  the  clear,  is  sunk  at  about 
21  ft.  Gin.  diameter  in  the  hands  of  a  skilful  master- 
sinker.  The  quantity  of  explosives  used  averages 
about  15  lb.  (including  primer  cartridges)  per  foot 
sunk,  when  sinking  in  quartzite.  The  circular  shaft 
can  be  sunk  with  a  minimum  of  Ijin.  to  2  in.  waste 
rock  broken  ;  the  usual  thickness  of  walling  is  6 in.  to 
9  in.,  allowing  Ijin.  to  2  in.  behind  the  walling  for 
grouting.  A  shaft  sunk  in  this  neat  fashion  is  a  great 
aid  to  rapid  wallmg  ;  from  60  to  SO  ft.  of  walling  per 
24  hours  (3  shifts)  is  considered  rapid  walling.  If  a 
shaft  is  sunk  through  water-bearing  measures,  and  is 
rectangular,  the  obstructions  which  exist  in  the  form 
of  shaft  framing,  etc..  call  for  constant  examination  and 
attention,  and  create  a  wet  condition  to  the  shaft  which 
imposes  a  considerable  charge  in  upkeep  and  winding 
equipment  ;  whereas  if  the  shaft  is  circular  it  may  be 
suitably  lined,  is  practically  free  from  obstructions, 
and  can  be  kept  dry.  A  dry  downcast  shaft,  particu- 

larly when  mining  at  great  depth,  is  most  desirable. 
The  modern  practice  in  circular  shafts  of  employing 

a  system  of  lining,  consisting  either  of  cast  iron,  brick- 
work, or  concrete,  has,  in  addition  to  the  factor  of 

ground  support,  the  great  advantage  of  producing  a 
perfectly  smooth  surface  to  ventilation.  Suitable  lining 
may  also  be  introduced  into  a  rectangular  shaft,  but 
even  under  the  best  of  conditions  the  same  ventilation 
efficiency,  area  for  area,  as  compared  with  the  circular 
shaft,  cannot  be  obtained  on  account  of  the  difference 
in  form  of  the  air  passage  and  of  the  creation  of  eddy 
currents. 

•As  regards  the  question  of  comparative  cost  of  lining 
a  circular  shaft  and  a  rectangular  shaft  with  similar 
material  and  effecting  the  same  resistance  (strength  is 
of  importance  in  deciding  upon  the  type  of  shaft  to  be 
sunk),  area  for  area,  the  cost  of  lining  a  circular  shaft 
will  be  30  to  -tC'cj  less  than  that  of  a  rectangular  shaft 
with  the  same  thickness  of  lining.  In  addition  to  this 
fact,  the  rectangular  shaft  will  require  a  thicker  and 
stronger  hning  than  a  circular  shaft  to  give  the  same 
degree  of  safety,  thereby  further  increasing  the  cost. 

A  comparison  may  be  made  between  a  rectangular 
shaft  completely  equipped  with  frame  timbers,  lagging, 
and  guides,  and  a  circular  shaft,  of  size  suitable  to  meet 
the  same  duty,  completely  lined  with  an  ordinary  con- 

crete or  brickwork  lining.  In  such  a  parallel  case  the 
cost  of  the  provision  and  fixture  of  timber  framing  and 
guides  for  the  rectangular  shaft  would  exceed  the  cost 
of  the  circular  shaft  lining  and  conductor  equipment 
by  an  amount  of  possibly  30%. 

The  (ialloway  stage  in  circular  shafts  provides  for 
the  maximum  safety  of  the  sinkers,  by  providing  a 
cover  protecting  the  workers  at  the  shaft  bottom.  On 
the  score  of  safety,  there  is  no  comparison  with  this 
stage  during  sinking  operations.  It  is  used  as  a  wal- 

ling platform,  and  for  putting  in  pipes,  cables,  byats, 
etc.,  much  of  which  latter  work  is  done  during  sinking 
operations  without  danger  to  the  sinkers.  Actual 
walling  is  not  done  during  sinking. 

It  is  interesting  to  note  that  in  Scotland,  where  the 
type  of  shaft  employed  has  in  the  past  always  been 
rectangular,  recent  shafts,  sunk  to  depths  of  approxi- 

mately 2,000  ft.,  have  been  made  circular  m  form.  One 
advantage  gained  is  greater  facility  for  closing  off 
water  through  the  water-bearing  measures.  All  such 
water  encountered  when  sinking  the  older  form  of 
rectangular  shafts  has  remained  as  a  permanent  pump- 

ing charge  for  the  life  of  the  mine.  If  the  quantity  of 
water  encountered  does  not  justify  the  employment  of 
pumps,  it  being  possible  to  keep  the  shaft  drained  by 
bailing,  there  is  practically  no  difference  in  the  type 
of  shaft  selected,  whether  circular  or  rectangular,  for 
dealing  with  such  water  conditions.  In  either  case  a 
duplicate  hoisting  engine  may  be  employed  for  the 
purpose  of  raising  water  only.  This  system  of  sinking 
through  water  in  circular  shafts  has  been  successfully 
employed  in  Great  Britain,  two  complete  hoisting  sets 
being  employed  for  raising  dirt  and  water  respectively. 
Where  sinking  pumps  are  required,  they  can  be  more 
conveniently  handled  in  a  circular  shaft,  where  more 
space  exists  in  which  the  attendants  can  work. 

Since  the  introduction  of  the  cementation  process 
for  shaft-sinking,  the  question  of  dealing  with  abnor- 

mal quantities  of  water  has  been  practically  settled, 
and  consequently  the  usual  consideration  and  pre- 

cautions which  must  be  taken  for  a  wet  sinking  are 
very  much  less.  The  chief  features  of  this  process, 
however,  as  relating  to  the  best  type  of  shaft  to  adopt 
in  connection  with  it,  and  which  are  of  considerable 
importance,  are  as  follows  :  (1)  a  more  certain  and 
efficient  treatment  of  the  water-bearing  measures,  at 
a  smaller  cost,  is  obtainable  in  the  case  of  a  circular 
shaft  ;  (2)  the  circular  shaft  is  more  suitable  for  fix- 

ing a  water-tight  lining,  behind  which  every  small 
leakage  of  water  from  the  treated  ground  can  be  closed 
off. 

The  majority  of  modern  circular  shafts  are  devoid 
of  any  serious  obstruction,  such  as  buntons  or  girders 
for  guides  (with  the  exception  of  water  or  compressed 
air  columns  and  cable  supports),  as  a  result  of  the  em- 

ployment of  steel  rope  guides.  The  frictional  resist- 
ance to  ventilation  from  this  cause  is  therefore  reduced 

to  a  minimum  in  a  circular  shaft,  as  compared  with 

that  presented  by  the  systematic  timbering  in  a  rec- 
tangular shaft.  In  the  case  of  mines  having  extensive 

workings  and  necessitating  the  installation  of  large 
capacity  fans,  the  reduction  of  shaft  friction  to  a  mini- 

mum is  a  matter  of  the  greatest  importance,  resulting 
in  substantial  increase  of  ventilation  efficiency,  and 
consequent  reduced  running  cost 

The  actual  superficial  area  excavated  when  sinking 
a  circular  shaft  having  a  diameter  of  20  ft.  inside  of 
walling  is  approximately  the  same  as  that  required  to 
sink  the  Randfontein  rectangular  shafts  now  being 
sunk,  13  by  28  5  ft.  actual  excavation  and  10  ft.  7  in. 
by  26  ft.  3  in.  inside  wall  plates.  But  in  the  circu- 

lar shaft  8653%  of  the  superficial  area  excavated  is 
available  air  space,  while  in  the  Kandfontein  rectangu- 

lar shaft  only  75%  is  available.  In  the  case  of  No.  5 
Crown  Mines  shaft.  9  by  45  ft.  actual  excavation  and 

6ft.  Gin,  by  42  ft.  6  in.  inside  wall  plates,  only  68'2% of  the  ai  tual  area  excavated  is  available,  and  a  great 
deal  less  \v  hen  taking  into  account  the  area  occupied 
by  the  ext -nsive  internal  timbering.  A  comparison 
of  the  above  mentioned  three  shafts,  from  the  point 
of  view  of  eventual  air  space  for  area  e.xcavated,  shows 
that  the  circular  shaft  is  preferable  by  a  very  large 
margin,  and  that  the  old  elongated  rectangular  type 
is  distinctly  unsuitable. 

As  regards  the  superficial  area  available  for  hoisting 
in  these  three  types  of  shafts,  the  position  is  approxi- 

mately as  follows  :  Crown  No.  5,  179  3  sq.  ft  ;  Rand- 
fontein 194  9  sq.  ft.  ;  Circular  (20  ft.  dia.)  156  0  sq.  ft. 

with  rigid  guides  ;   two  cages,  rope  guides,  1425  sq.  ft. 
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From  these  figures  it  appears  that  the  rectangular 
shaft  ofters  the  greatest  hoisting  space  for  a  given  area 
excavated,  more  particularly  the  Randfontein  type. 
The  point  of  interest  is  that  the  Randfontein  shaft, 
compared  with  the  old  type  of  rectangular  shaft,  offers 
for  a  given  area  excavated  greater  air  space  and  larger 
hoisting  area,  and  it  also  requires  less  timber  to  equip 
it.  While  the  circular  shaft  fails  in  hoisting  area, 
which  to  a  great  extent  can  be  met  by  the  employment 
o£  large  units  and  faster  hoisting,  it  surpasses  all  types 
of  rectangular  shafts  in  other  respects. 

In  the  authors  opinion,  down  to  a  depth  of  2,500 
ft.,  or  even  3,000  ft.,  with  ample  clearance,  there  is  no 
form  of  guides  to  compare  with  rope  guides  for  smooth, 
safe,  and  fast  running.  A  rectangular  shaft  is  not 
suitable  for  rope  guides.  One  of  the  essentials  for 
perfect  guiding  of  a  cage  or  any  form  of  receptacle 
running  in  a  shaft  is  to  guide  it  by  its  extremities  to 
avoid  oscillat.on.  The  points  at  which  the  body  is 
attached  to  a  guide  should  be  as  distant  as  possible 
within  practicable  limits,  calling  for  large  compart- 

ments, which  is  a  feature  of  circular  shaft  equipment 
as  compared  with  rectangular  shafts.  The  usual  prac- 

tice of  guiding  a  cage  or  skip  in  rectangular  shafts 
allows  of  the  maximum  oscillation  and  rougher  riding, 
resulting  in  high  maintenance  cost,  limited  speed  of 
winding  in  conjunction  with  safety,  and  the  necessity 
of  additional  hoists  to  meet  the  output.  There  is  no 
comparison  in  the  life  and  cost  of  steel  or  rigid  guides 
with  rope  guides  ;  provided  rope  guides  are  constantly 
kept  well  greased,  they  have  almost  an  unlimited  life, 
particularly  if  the  winding  rope  is  of  a  non-twistable 
type  and  the  rope  guides  are  specially  built. 

The  disadvantages  of  rope  guide  equipment  are  : 
(1)  the  limit  of  depth  at  svhich  rope  guides  can  be 

used  with  safety.  This  depth  w-iU  depend  in  a  great 
measure  on  the  clearance,  speed  of  hoisting,  and  the 
steadiness  of  the  wind.  With  an  electrical  equipment, 
there  would  not  be  any  difficulty  in  equipping  a  shaft 
with  rope  guides  to  a  depth  of  3.000  ft.,  and  winding 
at  maximum  speed  of  4.000  ft.  per  minute.  Great  care 
must  be  given  to  freedom  from  vibration.  In  shafts  up- 

wards of  3,000  ft.  in  depth  it  would  probably  be  wise 
to  avoid  the  use  of  rope  guides  ;  in  such  cases  rigid 
guides  are  generally  adopted,  and  work  exceedingly 
well  (2)  The  necessity  for  very  powerful  and  heavy 
headgear,  the  extra  weight  of  guides  and  weights  being 
carried  by  the  headgear. 

These  disadvantages,  however,  do  not  prevent  the 
use  of  circular  shafts  for  greater  depths,  provided  bun- 
tons  are  installed  to  carry  the  rigid  guides.  By  the 
use  of  rigid  guides  increased  space  becomes  available 
for  hoisting  compartments,  as  there  is  not  the  same 
necessity  for  clearance.  Tlie  author  advises  the  sink- 

ing of  a  rectangular  shaft  when  the  number  of  com- 
partments required  exceeds  four.  The  largest  diameter 

circular  shaft  to  his  knowledge  is  25  ft. 
The  main  advantages  of  circular  over  reciangular 

shafts,  exceeding  depths  at  which  rope  guides  are  used, 
are  chiefly  in  the  first  cost  of  sinking,  and  afterwards 
maintenance,  strength  of  shaft,  and  ventilation. 

Under  favourable  conditions,  sinking  in  hard  quartz 
rocks,  with  water  not  exceeding  2.000  gallons  per  hour, 
7  ft.  to  9  ft  a  day  can  be  sunk  in  three  shifts  of  eight 
hours.  This  rate  of  sinking  does  not  include  walling 
or  shaft  lining.  Fifty  to  60  feet  of  walling  per  day  of 
three  shifts  is  good  work.  Walling  and  sinking  do 
not  proceed  at  the  same  time.  The  No.  14  shaft. 
Crown  Mines,  20  ft.  diameter  (inside  walling),  was 
sunk  and  walled  to  a  depth  of  3.200  ft.  in  21  months, 
including  the  cutting  of  two  lodge  rooms  and  sumps, 
capacity   to   hold   50,000  and   75,000  cubic   ft.     The 

shaft  bottom  arches,  25  by  23,  were  also  cut  and 
walled,  and  included  in  the  work  at  a  final  cost  of 
;f23.  14s.  lOd.  per  foot  sunk.  The  cost  of  walling 
varies  from  £4  to  £6  per  foot,  depending  on  the  thick- 

ness of  walling  and  the  nature  of  the  walling.  The 
higher  costs  will  cover  ordinary  water-tight  walling. 
The  walling  consists  of  concrete  blocks  made  on  the 
spot,  6  by  9  by  12  in.,  shaped  to  the  shaft 

Mr.  Stuart  Martin,  after  the  three  papers  had  been 
discussed,  submitted  further  remarks.  He  said  that 
from  the  general  remarks  made  by  the  advocates  of 
rectangular  shafts,  it  would  appear  that  the  great  dis- 

advantage of  circular  shafts  is  in  dealing  with  heavy 
feeders  of  water  during  sinking  ;  and  these  gentlemen 
are  prepared  to  throw  over  all  the  advantages  of  circu- 

lar shafts  owing  to  this  possibility,  as  against  rectangu- 
lar shafts,  where  two  or  three  engines  can  be  readily 

made  to  operate  in  the  various  compartments,  and 
large  quantities  of  water  can  thus  be  conveniently 
baled  and  sinking  proceeded  with,  without  serious  de- 

lay. He  would  admit  that,  with  only  one  winding 
engine,  heavy  feeders  of  water  in  a  round  shaft  are  a 
source  of  delay,  and  delay  means  additional  cost. 
However,  engineers  are  at  fault  if  they  attempt  to  sink 
a  shaft,  whether  round  or  rectangular,  if  they  do  not 
provide  proper  equipment,  particularly  if  the  chances 
are  that  water  in  considerable  quantity  is  likely  to  be 
met  with.  Engineers  are  again  at  fault  if  they  main- 

tain that  a  circular  shaft  prevents  the  use  of  a  second 
winder,  or  even  a  third.  If  two  or  more  winding 
engines  are  required  for  a  circular  shaft,  the  shaft 
should  not  be  less  than  20  or  21  ft.  in  diameter.  One 

winder  is  all  that  is  necessary  for  actual  sinking  opera- 
tions. The  additional  engine  would  only  be  required for  baling 

There  are  two  methods  for  fixing  up  baling  engines 
in  a  circular  shaft,  apart  from  the  central  engine  for 
sinking  purposes,  which  can  be  used  for  baling  up  to 
a  certain  quantity:  (?)  by  running  dipping  tanks  on 
rail  guides;  (2)  by  running  dipping  tanks  on  rope 
guides.  The  use  of  dipping  tanks  running  on  rail 
guides  necessitates  the  use  of  buntons  in  the  shaft. 
The  use  of  guide  ropes  requires  no  buntons  or  shaft 
equipment  at  all,  the  main  or  collecting  tank  being 
hung  off  two  ropes  from  a  geared  slow-running  double 
drum  winch,  one  end  of  each  rope  being  fastened  to 

the  headgear,  the  other  end  on  the  drum,  thus  provi- 
ding four  ropes  in  the  shaft,  carrying  in  suspension  the 

collecting  tank,  which  is  allowed  to  hang  freely  but 
not  allowed  to  oscillate,  free  to  move  up  and  down, 
keeping  the  ropes  taut,  the  tank  being  supported  by 

guides  clamped  to  shaft  walling,  thus  preventing  sway- 
ing from  side  to  side.  Pulleys  are  arranged  under- 

neath the  main  tank  diagonally  for  the  ropes  to  pass 
under.  Thus  at  any  time  the  lank  can  be  raised  or 
lowered.  A  separate  baling  engine  is  used,  working 
in  balance,  and  two  dipping  tanks  baling  from  the 
main  tank. 

By  fixing  the  dipping  tanks  rigidly  to  the  rider  with 
extended  arms,  and  designing  the  dipping  tank  with 
minimum  section  area  and  maximum  length,  the 
steadiness  of  wind  is  assured  and  minimum  time  is 
lost  in  dipping  and  getting  away.  All  water  caught 
up  in  the  shaft  above  the  main  tank  is  led  down  to 
the  tank  from  the  last  water  garland.  When  heavy 
feeders  of  water  are  at  first  met  with,  a  low  lift  sink- 

ing pump  (one  or  more)  is  used  to  pump  water  from 
the  shaft  bottom  to  the  main  tank,  a  maximum  dis- 

tance of  50  ft.  Ordinary  quantities  of  water  up  to, 
say,  2.000  gallons  per  hour  can  be  dealt  with,  without 
hindrance  to  the  sinkers,  by  baling  with  the  sinking 
engine.     The  quantity  of  water  that  can  be  handled 
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in  this  way  with  one  bi\linj»  engine  will,  of  course,  de- 
pend upon  the  size  of  the  dipping  tanks  and  speed  of 

winding  and  depth  of  wind. 
If  large  quantities  of  water  are  anticipated,  then,  as 

the  sinking  proceeds  in  depth,  lodge  rooms  can  be 
cut  in  the  shaft,  relieving  the  baling  by  the  erection  of 
pumps  in  the  shaft  lodge  rooms.  In  a  deep  shaft  it 
would  probably  be  wise  to  make  such  provision  at 
intervals  of  1,000  ft.,  always  keeping  the  balers  free  to 
meet  sudden  outbursts  of  water  at  the  shaft  bottom, 

otherwise  sinking  may  be  delayed.  Ordinary  quan- 
tities of  water  can  always  be  held  up  diring  walling 

by  the  use  of  water-tight  walling.  A  round  shaft  20  ft. 
and  upwards  w^ould  provide  room  for  two  of  such  in- 

stallations, if  required,  using  a  3  ton  dipping  lank  ;  and 

down  to  a  depth  of  2,000  ft.,  six  tons  of  water  per 
minute  could  be  handled.  Allowing  20%  for  delays, 
spills,  etc.,  say,  60,000  to  65,000  gallons  per  hour 
could  be  dealt  with  from  the  bottom  of  a  sinking  shaft 
with  two  sets  of  tanks.  If  the  water  anticipated  should 
reach  this  figure,  the  author  advises  that  the  cemen- 

tation process  be  adopted.  Very  large  quantities  of 
water  have  been  dealt  with  in  other  mining  fields 
without  having  to  resort  to  permanent  duplication  of 
plant  and  shaft  capacity.  However,  the  point  is  that 
a  circular  shaft  can  be  sunk  by  the  use  of  proper 
equipment  to  deal  with  heavy  feeders  of  water,  and 
where  heavy  feeders  of  water  are  expected,  it  is  not 
necessary  to  resort  to  rectangular  shafts. 

Mr.  Martin  also  describes  an  elliptical  shaft. 

MAGNESITE,   ITS  OCCURRENCE  AND   USES 
(Concluded  from  the  April  issue,  page  249). 

We  conclude  herewith  our  reprint  of  Mr.  T.  Crook's 
paper  on  Magnesite,  read  at  the  Swansea  meeting  of 
the  Ceramic  Society.  Previous  portions  of  the  paper 
have  appeared  in  our  issues  of  February,  March,  and 
April. 
HvDROMAGNESlTE, — Hydromagnesite  isa  hydrated 

basic  carbonate  of  magnesium,  the  formula  of  which 
is  generally  given  as  SMgCOg,  Mg(OFi).,  3H.,0.  It 
usually  occurs  in  white  chalk-like  masses,  not  much 
unlike  some  forms  of  magnesite  in  appearance,  but 
rather  soft  and  easily  powdered.  The  mineral  some- 

times occurs  as  thin  crystalline  incrustations,  and 
occasionally  assumes  a  globular  form  When  crystal- 

line it  consists  of  small  monoclinic  prisms.  Its  low 
speci6c  gravity  (about  21)  and  the  fact  that  it  gives 
off  water  copiously  when  heated  in  a  test  tube  afford 
a  ready  means  of  distinction  from  anhydrous  magne- 
site. 

Hydromagnesite  occurs  as  an  alteration  product  of 
other  magnesium  minerals  at  many  locahties,  but 
usually  in  such  small  amounts  as  to  be  of  no  economic 
significance.  A  few  interesting  occurrences  in  Canada, 
Ceylon,  and  the  United  States  are  described  below. 

Canada.  —  Of  the  various  Canadian  occurrences  of 
hydromagnesite  the  most  important  at  the  present 
lime  appear  to  be  those  near  Allin  in  British 
Columbia,  which  have  been  examined  and  described 

recently  by  G  .■\.  Young,  The  deposits  are  situated 
close  to  Allin  ;  one  of  the  two  chief  groups  of  deposits 
is  only  about  half  a  mile  from  .'\tlin  wharf,  and  the 
other  is  on  the  southeast  border  of  the  tovn  site. 

The  hydromagnesite  is  pure  white,  rather  soft,  and 
falls  to  powder  on  drying  Some  of  it  is  very  wet  in 

the  natural  state  and  may  lose  as  much  as  22  "o  of 
water  at  105"C.,  but  most  of  it  appears  to  be  fa'riy  dry, 
except  for  chemically  combined  water.  Wheresatur- 
ated  with  water  the  deposits  are  so  situated  as  to  facili- 

tate ready  drainage.  The  mineral  is  exposed  at  the 
surface,  and  can  be  won  by  open  quarrying  without 
the  removal  of  any  overburden. 

The  largest  deposit  in  the  first  group  already  referred 
to  (about  half  a  mile  from  Atlin  wharf)  covers  about 
18  acres,  and  appears  to  have  an  average  thickness  of 
2ft.  Sin.  The  deposit  was  sampled  in  two  pits  at 
different  depths.  One  of  these  pits  was  in  the  south- 

eastern portion  of  the  deposit  at  a  point  where  the 
total  depth  was  2  ft.  2  in  ,  the  other  was  in  the  north- 

ern part  of  the  body  at  a  point  where  the  thickness 
was  3  ft.  6  in.  The  following  analyses  (given  in  the 
table  at  the  head  of  the  next  column)  of  samples  col- 

lected in  these  two  pits  were  made  on  material  dried 

at  105 'C  at  which  temperature  the  loss  of  water varied  from  r31  to  2  64%  : 

Silica  ISiO.j)      
Alumina  (AI2O3)      
Ferric  oxide  tFeaOa)    • 
Ferrous  oxide  (FeO)    . 
Lime  (CaO)   

Magnesia  (MgO)      , 
Carbon  dioxide  (CO.;). 
Water  (H2O)    

Totals 10045 

42j5  I  42  19 

3610  I  36'17 

18'95  I  1905 

1  22 

067 

O'lS 

0  63 
r26 

40  56 

35'96 
19'D4 

39' 52 

10033 

The  second  group  of  deposits  (that  on  the  south-east 
border  of  the  town  site)  consists  of  three  large  bodies 
of  hydromagnesite  that  lie  in  shallow  valleys  depressed 
30  to  75  ft,  below  the  surrounding  country.  The  min- 

eral in  this  group  of  deposits  is  wetter  than  that  of  the 
first  group,  and  analyses  show  losses  of  water  up  to 

2177%  at  105'C.  The  largest  of  the  three  deposits 
varies  in  thickness  from  1  ft,  to  5  ft.,  with  an  average 

of  3  ft.  Two  samples  from  diflerent  parts  of  this  de- 
posit lost  respectively  121  to  118%  of  water  at  105°C., 

and  gave  the  following  results  on  further  analysis: 

% 

3'48 

285 

056 

081 

042 

38'94 
3431 

19  10 

99'47 

% 

Ferric  oxide  (Fe303)    •■  •• 
Ferrous  oxide  (FeO)     

015 

0'66 

Carbon  dioxide  (COa)   
Water  (H2O)   36'35 

19-10 Totals 

It  is  estimated  that  the.  two  groups  of  deposits  con- 
tain approximately  180,000  tons  of  hydromagnesite  in 

beds  ranging  from  about  1  ft.  to  5  ft.  in  thickness.  It 
IS  reported  that  about  200  tons  of  the  material  was 
shipped  to  San  Francisco  in  1904  and  that  some  was 
sent  to  lingland.  During  1915  a  trial  shipment  of 
some  5U0  tuns  was  sent  to  Vancouver.  The  district 

is  stated  m  lie  easily  accessible  by  way  of  the  White 
Pass  and  Yukon  Railway  from  Skagway,  Alaska,  to 

Carcross,  Yukon  Territory,  and  thence  by  a  bi-weekly 
boat  service  on  Tagish  and  Atlin  Lakes. 

Another  locality  in  Hritish  Columbia  where,  accord- 

ing to  n.  C.  Hoffmann,  hydromagnesite  occurs  in  con- 
siderable abundance  is  that  near  the  1 80  mile  house  on 

the  Cariboo  Road,  93  miles  north  of  Ashcroft,  in 

l.illooet  district.  At  this  locality  there  are  three  or 
four  deposits  from  fifty  to  a  hundred  feet  across, 

standing  a  foot  or  more  above  the  levelof  the  surround- 
ing surface,  and  the  hydromagnesite  is  traceable  from 
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one  to  the  other  of  these  deposits  over  an  area  of  some 
fifty  acres  of  ground.  A  shaft  sunk  in  one  of  these 
deposits  passed  successfully  through  about  5ft.  of  the 
pure  white  material,  a  layer  of  about  6  in.  of  the  sams 
of  a  somewhat  yellowish  colour,  a  layer  of  some  3  ft. 
of  the  pure  white  material,  a  layer  of  18  in.  of  the 
yellowish  coloured  material,  an  apparently  thin  layer 
of  the  pure  white  material,  and  finally  reached  what 
evidently  constituted  the  bed  of  the  deposit,  namely, 
a  dark-coloured  mud  containing  a  few  well-preserved 
shells.  On  another  of  these  deposits  a  shaft  is  stated 
to  have  been  carried  to  a  depth  of  30  ft.  without  the 
bottom  being  reached.  The  material  e.\amined  con- 

sisted of  a  pure  white,  somewhat  compacted,  yet 
readily  friable  aggregate  of  fine  crystalline  panicles 
with  a  few  intermingled  rootlets.  An  analysis  by 
R,  A.  A.  Johnston  gave  : 

% 
Magnesia  (MgO)          4371 
Lime  (CaO)             010 
Carbon  dioxide  (CO5)          3703 
Alumina  (.^I^O.,)    002 
Ferric  Oxide  (FeaOa)              0C4 
Phosphorus  pentoside  (PaOs)             0'30 Soluble  silica              0  38 
Insoluble, chiefly  silica    1  53 
Water  with  a  little  organic  matter          1779 

An  analysis  of  the  insoluble  portion  showed  that  of 
the  r53%.  1  35 consisted  of  silica  and  0  10  of  alumina. 

It  is  thought  that  the  origin  of  these  deposits  is 
connected  with  the  occurrence  of  the  later  Tertiary 
volcanic  rocks,  basalts,  etc,  which  are  abundant  in  the 
area  referred  to. 
An  occurrence  of  hydromagnesite  is  reported  as 

having  been  found  by  J  Mackintosh  Bell  in  the 
form  of  white  encrusting  masses,  in  part  showing  a 
globular  structure,  in  cavities  of  a  porous  and  highly 
weathered  dolomite  on  the  south  shore  of  liease  Bay, 
some  thirty  miles  south-west  of  Fort  Confidence, 
Great  Bear  Lake,  Mackenzie  District,  North-West 
Territory. 

Ceylon. — Hydromagnesite  has  been  reported  by  the 
late  James  Parsons  in  connection  with  the  work  of  the 
Ceylon  Mineral  Survey,  as  occurring  in  the  nitre  cave 
at  Padiyapelella,  in  the  Central  Province,  Ceylon. 
This  material  had  been  previously  described  by  Dr 

John  Davy  in  "  An  Account  of  the  Interior  of  Ceylon  " 
(London,  1821)  as  magnesite,  and  had  been  used 
locally  as  a  sort  of  whitewash,  for  which  purpose  it 
was  sold  in  small  quantities  at  one  rupee  per  pound. 
The  formation  of  the  cave  is  due  partly  to  solution 
action,  and  partly  to  quarrying,  in  a  band  of  crystalline 

"  limestone,"  wrhich  is  presumably  a  metamorphosed 
dolomite.  The  hydromagnesite  has  probably  been 
formed  by  the  decomposition  of  the  metamorphosed 
dolomite,  on  which,  and  on  the  associated  gneisses 
and  other  metamorphic  rocks,  it  occurs  as  encrusting 
matter,  partly  in  nodular  form.  These  Ceylon  dolo- 

mites frequentlv  contain  forsterite  (an  olivine)  and 
other  magnesium  silicates  formed  by  thermal  meta- 
morphism.  The  forsterite  readily  hydrates  to  serpen- 

tine, and  through  theaction  of  carbon-dioxidesolutions 
suffers  further  decomposition.  The  formation  of  the 
magnesium  carbonate  is  probably  due  in  part  if  not 
altogether  to  the  action  of  carbon-dioxide  solutions  on 
the  forsterite  and  serpentine  in  the  dolomite.  An 
analysis  of  a  sample  of  the  material  by  Davy  showed 
86%  of  magnesium  carbonate,  9  of  silica,  5  of  water, 
and  only  a  trace  of  lime.  A  sample  analysed  at  the 

Imperial  Institute  showed  33'3%  of  magnesia  and 16  04%  of  lime,  and  seemed  to  indicate  that  the 
material  probably  consisted  of  a  mi.\ture,  including 
perhaps  magnesite,  and  calcite  or  dolomite,  as  well  as 
hydromagnesite. 

United  States. — .An  interesting  occurrence  of  hy- 
dromagnesite is  reported  by  H.  S.  Gale  in  theforksof 

Larious  Creek,  San  Benito  Co.,  California.  Larious 
Creek  is  a  locality  at  which  there  occurs  a  large  vein 
deposit  of  compact  magnesite  in  serpentine.  The 
hydromagnesite  forms  a  white  deposit  of  limy  appear- 

ance on  a  weathered  surface  of  sheared  serpentine. 
Associated  with  this  weathered  crust  there  are  small 
globular  masses  of  hydromagnesite,  and  the  following 
is  an  analysis  of  a  picked  specimen  of  these  from  the 
white  powdery  material  on  the  weathered  surface  : 

% 
Magnesia       JOM 
Lime    0'34 
Silica       Z'50 
.-Muinina    0'13 Heine  oxide    0  44 
Carbon  dioxide    34.89 
Undetermined     2010 

Loss  on  ignition          54'10 
Comparisons. — In  considering  the  relative  merits 

of  the  different  types  of  magnesite  as  raw  materials  for 
refractory  uses,  we  may  perhaps  rule  out  hydro- 

magnesite as  comparatively  unimportant,  or  couple  it 
with  compact  magnesite,  and  distinguish  three  types, 
namely  :  (1)  breiinnerite,  which  is  spathic  and  fer- 

riferous ;  (J)  non  ferriferous  spathic  magnesite,  which 
may  be  to  a  considerable  extent  dolomitic  and  there- 

fore calcareous  ;  and  (3)  compact  magnesite,  which  is 
typically  neither  ferriferous  nor  calcareous  to  any 
considerable  extent. 

In  comparing  these  different  types,  the  advantage 
due  to  coarseness  of  texture  should  be  mentioned, 
especially  in  the  case  of  breunnerite.  In  a  spathic 
magnesite  or  breunnerite  of  coarse  texture,  any  ad- 

mixture of  dolomite  impurity  is  likely  to  be  less 
intimate  than  it  is  when  the  texture  is  fine,  and  the 
fragments  obtained  by  coarse  crushing  are  therefore 
likely  to  be  purer.  Moreover,  as  already  mentioned, 
breunnerite  blackens  when  calcined,  and  for  this 
reason  can  be  more  easily  cleaned  from  impurities  by 
hand-picking,  while  it  can  also  be  dressed  magnetically 
to  exclude  dolomite,  and  in  this  way  the  quality  of  the 
sinter  can  be  controlled. 

A  further  advantage  possessed  by  breunnerite  is  that 
ferrous  carbonate  loses  its  carbon  dioxide  at  a  rather 
lower  temperature  than  does  magnesium  carbonate  ; 
but  it  seems  unlikely  that  the  comparatively  small 
percentage  of  ferrous  carbonate  present  in  breunnerite 
as  used  for  sinter-production,  can  on  this  account 
alone  confer  the  great  advantage  in  effective  sintering 
and  kiln-economy  that  has  been  claimed  for  breun- 

nerite, as  compared  with  compact  magnesite.  There 
are,  however,  other  factors  to  be  considered,  and  the 

settlement  of  this  question  appears  to  call  for  investi- 

gation. 
Perhaps  the  formation  of  magnetic  iron  oxide  by 

calcination  increases  the  thermal  conductivity  of  the 
mass  very  substantially,  and  if  so  the  sinter  yielded  by 
breunnerite  should  attain  the  temperature  of  the  kiln 
more  quickly  and  more  uniformly  than  should  the 
purer  magnesia  yielded  by  non-ferriferous  magnesite. 
Another  factor  that  should  perhaps  be  considered  is 
the  oxidation  of  the  ferrous  oxide,  whether  in  the 
formation  of  magnetic  oxide  or  in  the  further  reaction 
to  form  magnesioferrite.  The  effect  due  to  any  dis- 

seminated granules  of  pyrite  and  other  impurities  that 
may  be  present  should  also  be  taken  into  account. 
What  the  relative  importance  of  these  different 

factors  may  be  it  would  perhaps  be  difficult  to  say  ; 
but  it  seems  clear  that,  in  the  sintering  of  breunnerite, 
we  have  fairly  definite  physical  and  chemical  changes 
of  a  not  very   mysterious  character,   and   that   these 
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changes  afford  an  explanation  of  the  kiln  economy 
that  is  claimed  for  the  sintering  of  breunnerite  as 
compared  with  compact  magnesite.  We  may  sum  up 
these  changes  briefly  as  follows  :  (1)  The  effect  of  the 
cleavages  in  giving  the  kiln  gases  access  to  all  parts  of 
the  mass  ;  (2)  the  formation  of  magnetic  oxide  of  iron, 
which  involves  oxidation  and  which  perhaps  increases 
the  thermal  conductivity  of  the  mass  ;  (3)  the  segre 
gallon  of  the  iron  oxide  through  its  combination  with 
the  magnesia  in  the  last  stage  of  sintering  to  form 
magnesioferrite,  which  at  the  end  of  the  operation  is 
scattered  in  the  form  of  microscopic  granules  through 
a  matrix  of  crystalline  magnesia  (periclase). 

If  we  accept  this  explanation  of  the  sintering  process 
in  the  case  of  breunnerite  we  are  led  to  infer  that  the 

sintering  or  dead-burning  of  compact  magnesite  of  the 
Grecian  or  Salem  type  should  not  present  any  extra- 

ordinary dill'iculty,  though  it  may  involve  a  slightly greater  expense  in  fuel  and  more  resourceful  kiln 
management.  Practice  in  these  matters  is,  of  course, 
much  more  important  than  theorizing.  The  fact  seems 
clear,  liowever,  that  the  end-product  (periclase)  of  sin- 

tering in  the  case  of  breunnerite  is  essentially  the  same 
as  for  compact  magnesite  ;  and  it  seems  easier  to  admit 
that  the  actual  temperatures  of  transformation  from 
amorphous  to  crystalline  magnesia  are  the  same  in  the 
two  cases,  than  to  admit  that  they  are  widely  different. 

We  can  quite  easily  understand  w-hy  the  expulsion 
of  carbon  dioxide  and  the  operation  of  sintering  should 
be  effected  somewhat  more  economically  with  breun- 

nerite than  with  compact  magnesite  ;  but  the  disadvan- 
tage suffered  by  the  latter  in  this  respect  does  not 

appear  to  be  one  that  resourceful  kiln-construction  and 
kiln  management  cannot  overcome.  It  is  therefore  in 
teresting  to  note  that,  as  already  indicated,  the  Anglo- 
Greek  Magnesite  Company  appears  to  have  made  sub- 

stantial progress  in  this  direction. 
More  serious,  perhaps,  from  the  refractory  stand- 

point, is  the  frequency  with  which  quartz  and  serpen- 
tine abound  as  impurities  in  compact  magnesite  and 

dolomite  in  saccharoidal  magnesite.  and  the  difficulty 
of  eliminating  these  impurities  so  as  to  obtain  a  product 
of  such  steady  quality  as  that  which  can  be  obtained 
by  dressing  breunnerite. 

Even  if  that  difficulty  could  be  overcome,  however, 
there  remains  the  larger  economic  questions  as  to  the 
costs  and  production  of  transport,  and  proximity  to 
fuel  supplies.  In  all  these  respects  the  advantages 
enjoyed  by  the  Austrian  industry  are  very  substantial, 
and  however  pleasing  it  may  be  to  know  that  we  are 
not  dependent  upon  Austrian  supplies,  there  can  be 
little  doubt  that  the  restoration  of  normal  conditions 
will  make  competition  with  the  Austrian  industry  a 
difficult  matter,  so  far  as  the  production  of  cheap  and 
useful  magnesia  sinter  is  concerned. 
The  manufacture  of  bricks  is  of  course  a  rather 

different  question.  The  value  of  bricks,  which  is  com- 
paratively very  high,  depends  for  the  most  part  on  the 

cost  of  manufacture,  and  from  this  point  of  view  our 
manufacturers  doubtless  regard  sinter  as  raw  material. 
Perhaps  it  would  be  as  well,  with  the  high  freight-costs 
now  ruling,  to  adopt  this  view  more  seriously,  and 
apply  it  to  Greek  and  Salem  magnesite  also,  for  it 
would  seem  to  be  much  more  economical  tq  import 
sinter  than  to  import  raw  magnesite.  Another  reason 
fordoing  this  is  that  it  should  be  possible  to  standardize 
the  sinter  more  economically  at  the  place  where  the 
magnesite  is  mined. 

Prospects. — The  prices  of  raw  magnesite  and  cal- 
cined magnesia  in  New  York  during  1914  were  as  fol- 

lows :  Grecian  crude,  |7  to  18  ;  Grecian  caustic  (fine- 
ground  in  paper  lined  barrels),  825  to  835  :   Austrian 

sinter  (crushed  or  fine-ground)  8I6i  The  normal 
f.o.b.  cost  of  raw  Grecian  magnesite  since  the  war 
started  is  stated  to  have  been  about  27  francs  per  ton, 
while  that  of  caustic  hard-burnt,  and  dead-burnt,  in 
bags,  is  given  as  about  125  francs  per  ton.  According 
to  a  recent  United  States  Commerce  Report,  one  min- 

ing company  in  Greece  has  stated  that  its  prices  before 
the  war  were  84  per  ton  for  raw  magnesite  f  o.b  port 
of  lading,  while  in  March,  1917,  it  could  easily  obtain 
87  50  per  ton.  The  Tableaux  Statistiques  du  Mouve- 
ment  Minier  de  la  Grece  during  1916  indicates  that 
values  of  magnesite  sold  by  the  larger  companies  in 
Greece  averaged  from  about  41^  francs  per  ton  for 
Mantudi  to  46^  francs  for  Limni  magnesite,  due  pre- 

sumably to  the  large  demand  in  the  United  States. 
The  average  value  given  for  dead-burnt  magnesia  dur- 

ing that  year  is  about  151  francs  per  ton  for  Limni  and 
218  francs  per  ton  for  Mantudi.  In  the  Chemical 
Trades  Journal,  London,  for  July  11,  1914,  calcined 
magnesite  was  quoted  at  £5.  15s.  per  ton  fob. 

makers'  works  or  usual  ports,  while  on  July  5,  1918, 
the  price  was  /14  per  ton.  On  July  12,  1918,  the 
price  quoted  was  /16  per  ton,  and  on  the  19th  of  the 
same  month  calcined  magnesite  had  risen  to  £35  per 
ton  The  notable  feature  of  these  prices  is  the  high 
cost  of  Grecian  causticcompared  with  Austriansinlered 
magnesia  in  pre-war  days,  presumably  owing  to  the 
large  demand  for  white  caustic  magnesia  for  cement- 
making  and  other  purposes.  It  is  well  that  this  fact, 
and  the  further  fact  that  Austrian  sinter  can  be  ex- 

ported at  such  a  cheap  rate  in  normal  times,  should  be 
kept  in  view  in  any  attempt  we  may  make  to  deal  with 
the  prospects  in  magnesite  production. 

Bricks  made  in  the  United  Kingdom  from  imported 
Greek  and  Indian  magnesite  are  likely  to  cost  more 
than  those  made  from  Austrian  sinter  under  normal 
conditions. 

Whether  in  viewof  the  costliness  of  magnesia  bricks 
as  compared  with  sinter  it  may  be  economically  feas- 

ible to  continue  the  manufacture  of  bricks  from  Grecian 
or  Salem  magnesite  is  a  point  worth  discussing. 
Freights  would  be  economized,  as  already  mentioned, 
by  the  importation  of  refined  sinter  in  place  of  crude 
magnesite  ;  but  makers  in  this  country  may  not  find 
it  profitable  to  continue  the  production  of  bricks  from 
Salem  or  Grecian  or  other  such  sinter  after  the  war 
except  for  special  uses.  It  seems  clear  that  the  costs 
of  such  supplies  would  substantially  exceed  those  of 
Austrian  sinter,  and  the  fact  that  neither  Greece  nor 
India  finds  it  worth  while  to  export  sinter  in  a  large 
way  can  scarcely  be  regarded  as  a  promising  feature. 
It  rather  looks  as  if  producers  of  the  raw  material 
are  waiting  expectantly  under  the  impression  that  the 
return  of  normal  conditions  will  permit  the  Austrian 
exports  to  dominate  the  refractory  magnesia  market  in 
the  future  as  they  have  done  in  the  past. 

The  economic  advantages  that  favour  the  Austrian 
export  trade  have  already  been  mentioned.  One  of 
the  most  important  of  these  advantages  is  the  open- 
cut  work  ii>^  of  Urge  deposits  of  breunnerite,  the  nature 
of  which  p.r  mi  I -s  of  the  production  of  standard  qualities 
of  sinter  at  cheap  rates.  It  would  perhaps  be  un- 

reasonable to  o.pect  that  sintered  magnesia  should  be 
produced  at  such  a  cheap  rate  under  the  less  favour- 

able mining  conditions  prevailing  in  Greece,  Italy, 
India,  and  California.  What  then  are  the  prospects 
as  regards  competition  from  other  large  spathic  mag- 

nesite deposits  which  are  more  fairly  comparable  with 
those  of  Austria-Hungary  ? 

The  two  deposits  that  have  come  into  prominence 
during  the  war  as  large  producers  of  spathic  magne- 

site for  refractory  uses  are  those  of  Quebec  and  the 



MAY,     1919 311 

State  of  Washington  in  North  America.  The  deposits 
in  both  these  areas  are  extensive,  and  their  potentiali- 

ties as  producers  are  amply  indicated  by  their  very 
rapid  development  during  the  last  two  or  three  years  to 
meet  the  demands  arising  from  war  conditions.  In 
both  these  cases,  however,  the  refractory  magnesia 
produced  is  much  more  expensive  than  the  sinter  of 
Austria-Hungary  The  Quebec  product  contains  more 
lime  than  is  desirable  :  but  according  to  a  report  in 
the  Canadian  Mining  Institute  Bulletin  for  January, 
1918,  the  Quebec  sinter  was  then  selling  at  the  rate  of 
950  per  ton,  which  is  rather  more  than  three  limes  the 
price  at  which  Austrian  sinter  sold  in  the  New  York 
market  during  1914.  Even  assuming,  therefore,  that 
it  may  be  found  possible  to  produce  from  the  Gren- 
ville  deposits  a  sinter  as  low  in  lime  as  desirable, 
there  remains  the  question  whether  it  can  be  pro- 

duced at  a  sufficiently  cheap  rate  to  compete  with  the 
Austrian. 

The  spathic  magnesite  now  being  produced  from 
the  deposits  recently  opened  up  in  the  State  of  Wash- 

ington is  of  good  quality,  but  even  assuming  that  this 
quality  can  be  maintained,  the  large  freight  charge 
this  magnesite  has  to  face  in  getting  to  the  eastern 
markets  will  prove  a  serious  handicap  to  the  compan- 

ies mining  these  deposits  when  normal  conditions  re- 
turn. The  prices  quoted  free  on  rail  at  Valley  and 

Chewelah  in  Washington  State  during  1917  were  f7i 
per  ton  for  crude  and  $32^  for  calcined.  Adding 
freight  charges  to  this  rate  for  calcined  gives  a  total 
cost  in  the  Eastern  States  comparable  with  or  exceed- 

ing that  of  Canadian. 
Judged  by  comparison  with  the  exceptionally  high 

costs  of  ocean  freights  now  ruling,  these  land-freight 
costs  are  not  heavy,  but  time  will  readjust  this  order 
of  things,  and  again  bring  into  relief  low  costs  and 
efficiency  of  production  as  factors  in  the  economic 
situation.  It  is  to  be  hoped  that,  meantime,  producers 
of  magnesia  bricks  in  Britain  and  other  parts  of  the 
Empire  will  have  taken  full  advantage  of  the  period  of 
absolute  protection  that  war  conditions  have  afforded 
thetn,  and  will  have  succeeded  in  establishing  the  in- 

dustry on  a  firm  basis. 
Magnesite  occurrences  remind  us  how  precious  are 

those  wasting  assets  of  the  earth,  its  useful  mineral 
deposits,  on  the  exploitation  of  which  extensive  civili- 

zation depends  for  its  maintenance.  This  is  especially 
true  of  the  compact  type  of  magnesite,  which  previous 
to  the  war  was  wanted  chiefly  for  use  in  making  oxy- 

chloride  cement,  and  is  still  wanted  very  much  for  the 
same  purpose,  to  say  nothing  of  its  growing  importance 
as  an  ore  of  magnesium. 

Mr.  Hogg  has  told  us  that  the  Grecian  deposits  can- 
not be  expected  to  persist  to  any  considerable  depth, 

and,  as  already  pointed  out,  he  estimates  that  Euboea 
has  only  a  few  years  to  run  as  a  large  producer  of  cheap 

magnesite.  His  experience  as  regards  the  shallow- 
depth  of  this  type  of  magnesite  is  in  agreement  with 
that  of  mining  engineers  elsewhere  :  and  in  the  opinion 
of  the  present  writer  it  is  also  in  agreement  with  the 
best  explanation  that  can  be  given  of  the  origin  of 
compact  magnesite,  namely,  that  it  has  been  formed 
at  comparatively  shallow  depths  by  the  action  of  car- 

bonic acid  in  solutions  of  subaerial  origin. 
It  is  otherwise  with  the  deposits  of  spathic  magnesite 

and  breunnerite,  which  owe  their  origin  to  meta- 
morphism  at  greater  depth  ;  and,  if  we  take  a  large 
view  of  the  worlds  economy,  it  is  to  these  deposits 
that  the  smelting  industries  should  look  in  the  future, 
as  they  have  done  in  the  past,  for  the  large  supplies 
of  refractory  magnesia  they  require,  leaving  most  of 
the  compact  magnesite  to  those  who  need  it  for  cement- 
making,  magnesium-alloy  production,  and  other  uses 
in  which  the  chemical  purity  of  the  raw  material  is 
more  essential  than  it  is  in  the  refractory  magnesia  re- 

quired for  the  ordinary  purposes  of  metallurgy. 
It  seems  indeed  almost  inevitable  that  future  re- 

adjustments will  be  along  these  lines  ;  but  whether  so 
or  otherwise,  the  present  position  is  such  as  to  show 
clearly  the  need  there  is  for  a  vigorous  investigation 
of  magnesite  resources.  There  are  no  doubt  many  de- 

posits waiting  to  be  found  and  developed.  Italy  fur- 
nishes a  good  example  in  the  development  of  her  large 

deposits  at  Castiglioncello,  which  have  only  recently 
come  into  prominence. 

The  compact  type  of  magnesite,  however,  is  a  con- 
spicuous object  at  the  surface,  and  falls  a  ready  prey 

to  the  prospector.  The  spathic  type  is  not  so  easily 
discerned,  and  calls  for  closer  vigilance.  On  that  ac- 

count we  may  perhaps  reasonably  expect  good  prac- 
tical results  to  follow  from  an  investigation  of  crystal- 
line dolomites  in  metamorphic  areas  ;  and  it  may  be 

suggested  to  those  geologists  who  have  the  opportunity 
of  making  such  field  investigations,  that  by  giving  at- 

tention to  this  matter  they  may  at  the  same  time  be 
able  to  shed  more  light  on  one  of  the  most  fascinating 
problems  in  rock-genetics,  namely,  the  origin  of 
spathic  magnesite  and  breunnerite. 

ENRICHMENT  OF  TUNGSTEN   ORES. 
In  Economic  Geology  for  February,  R.  W.  Gannett 

describes  a  series  of  experiments  undertaken  with  a 
view  of  studying  the  reactions  in  nature  tending  to  en- 

rich tungsten  ores.  The  purposes  of  this  work  were  : 
First,  to  determine  the  effects  of  various  solutions,  such 
as  are  found  in  ground  waters,  on  tungsten  minerals  ; 
second,  to  determine  what  natural  reagents  might  pre- 

cipitate tungsten  from  solution.  Though  there  are 
many  other  tungsten  minerals,  only  scheelite  and 
minerals  of  the  wolframite  series  (ferberite,  wolfram- 

ite, and  hiibnente)  are  considered,  for  these  are  the 
only  commercial  ores.  The  paper  presents  results  ob- 

tained from  the  leaching  of  tungsten  minerals,  obtained 
from  precipitating  tungsten  from  solution,  and  inter- 

pretations of  the  results. 
The  object  of  the  leaching  experiments  was  to  de- 

termine the  eflect  of  various  solutions,  resembling 
ground  waters,  on  the  tungsten  minerals.  Solutions 
approximately  tenth  normal,  or  their  mixtures,  were 
used,  except  in  cases  where  the  solubility  was  too  low 

or  where  it  was  impracticable,  as  with  CO.j  and  humic 
acids.  The  solutions  used  were  :  Sulphuric  acid,  cal- 

cium sulphate,  sodium  sulphate,  ferrous  sulphate,  ferric 
sulphate,  manganous  sulphate,  carbonic  acid,  sodium 
bicarbonate,  calcium  bicarbonate,  hydrochloric  acid, 
sodium  chloride,  ferric  chloride,  manganous  chloride, 
sodium  hydroxide,  and  humic  acids.  A  little  H.iSO^ 
to  prevent  hydrolysis  was  used  with  the  iron  sulphates, 
and  a  little  HCI  with  the  sodium  and  iron  chlorides. 
The  scheelite  used  was  from  the  Argentine.  It  was  a 
nearly  pure  crystal.  light  yellow  brown  in  colour.  The 
ferberite  was  mill  concentrate  from  Colorado.  It 
contained  practically  no  manganese.  The  wolframite 
was  from  South  Dakota,  and  was  rather  impure,  con- 

taining 8%  of  silica.  It  has  a  ratio  of  iron  to  mangan- ese as  6  to  1 . 
The  ferberite,  wolframite,  and  scheelite  were  ground 

to  pass  100  mesh.  About  1  gramme  was  weighed  out 
in  a  test-tube,  and  into  this  40  cubic  centimetres  of 
solution  was  poured.     Qualitative  tests  were  made  at 
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intervals  during  the  experiments,  1  cubic  centimetre 
of  solution  being  withdrawn  each  time  ;  three  such 

portions  were  taken  during  the  course  of  the  experi- 
ments. Quantitative  analyses  were  made  on  the  solu- 

tion that  remained.  The  solutions  were  tested  foi 
tungsten  as  follows  :  one  cubic  centimetre  of  solution 
was  withdrawn  with  a  pipette  and  put  into  a  small 
test-tube  with  1  cubic  centimetre  of  concentrated  llCl. 
A  piece  of  tin  was  added,  and  the  solution  heated  until 
hydrogen  was  being  rapidly  evolved  ;  the  colour  of  the 
blue  oxide  of  tungsten  was  the  indicator. 

The  lime  in  solution  from  the  scheelite  was  tested 
for  by  a  drop  of  solution  added  to  a  cubic  centimetre 
of  a  mixture  of  ammonia  and  ammonium  oxalate  ;  the 
amount  of  white  precipitate  was  the  indicator.  Iron 
was  tested  for  by  placing  a  drop  of  solution  with  a  drop 
of  HNO;,  and  adding  a  drop  of  ammonium  sulpho- 
cyanide      The  red  colour  was  a  sensitive  indicator. 

The  following  is  a  summary  of  Ihe  results  :  (/)  Car- 
bonate solutions  had  no  apparent  effect  on  any  of  the 

tungsten  minerals.  (2)  Alkali  hydroxide  solutions  had 
no  effect  on  scheelite,  but  dissolved  tungsten  from  the 
wolframite.  (J)  Salts  of  lime  and  soda,  in  the  absence 
of  acids,  had  no  apparent  effect.  (J)  Sulphuric  acid 
alone,  and  in  combmation  with  sulphates  of  lime,  soda, 
manganese,  and  ferrous  iron,  dissolved  portions  of  all 
the  minerals.  (J)  Hydrochloric  acid  alone,  and  in 
combination  with  chlorides  of  lime,  soda,  and  mangan- 

ese had  a  solvent  effect  on  the  minerals.  (6)  Mangan- 
oussalts  invariably  gave  increased  solution.  (7)  Ferric 
salts  in  most  cases  seemed  to  inhibit  any  reaction,  but 
in  the  case  of  scheelite  the  reaction  is  not  completely 
stopped,  although  it  is  reduced  to  small  proportions 
In  the  case  of  ferric  chloride,  the  acid  present  did  not 
prevent  hydrolysis,  so  the  active  solution  contained  no 
ferric  chloride,  but  was  instead  faintly  acid,  and  so 
had  a  solvent  action.  (S)  Sulphate  solutions  are  more 
active  than  chloride  solutions.  (9)  Manganous  solu- 

tions, and  possibly  ferrous  solutions,  brought  about  an 
interchange  of  lime  from  the  scheelite  with  the  mangan- 

ese, and  possibly  with  iron  of  the  solutions.  {lU)  The 
more  active  solutions  left  an  H._,W04  precipitate  in 
the  test-tubes  with  scheelite.  (//)  Humic  acids  are 
inactive.  {12)  Except  by  sodium  hydroxide,  scheelite 
is  more  readily  attacked  than  ferberite  or  wolframite. 
[13]  Wolframite  and  ferberite,  while  giving  the  same 
general  results,  are  attacked  in  different  degrees  by 
different  solutions. 

Experiments  relating  to  the  precipitation  of  tungsten 
from  solution  were  made  to  determine  what  natural 
reagents  would  precipitate  tungsten  from  solutions 
such  as  are  found  in  nature.  A  solution  of  sodium 
tungstate  was  made  (0  071  normal),  and  portions  of 
10  CO.  each  were  mixed  with  the  same  quantity  of  the 
solutions  similar  to  those  used  for  leaching  tungsten. 
The  immediate  effect  was  noted,  the  effect  shortly 
after,  and  also  the  effect  after  a  considerable  time. 
The  results  are  summarized  as  follows;  (7)  Calcium 
tungstate  is  precipitated  from  solutions  by  lime  salts 
when  slightly  acid,  but  the  precipitation  of  tungsten 
is  incomplete.  (2)  Manganous  and  ferrous  tungstates 
are  precipitated  by  manganous  and  ferrous  salts  in 
neutral  solution.  The  precipitation  is  complete,  or 
nearly  so.  (3)  Acids  partly  precipitate  the  tungsten  as 
tungstic  acid.  {4)  Ferric  chloride,  in  slightly  acid 
solution,  completely  precipitates  all  the  tungsten  as  a 
hydrous  ferric  tungstate.  (5)  Manganous  tungstate 
is  precipitated  by  manganous  salt  in  slightly  acid  solu- 

tion ;  the  reaction  is  incomplete.  (C)  Ferrous  tung- 
state is  not  precipitated  in  acid  solution,  but  is  precipi- 

tated in  slightly  alkaline  solution  ;  the  reaction  is 
nearly  complete. 

Carbonate  solutions,  as  shown  above,  do  not  attack 

tungsten  minerals;  any  enrichment  of  tungsten  de- 
posits by  carbonate  solutions  is  brought  about  only  by 

the  removal  of  valueless  material. 
The  sulphides  usually  present  in  ore  deposits  are  the 

sources  of  sulphuric  acid.  As  shown  above,  a  leach- 
ing of  tungsten  deposits  by  such  solutions  might  be 

expected,  although  the  tungsten,  if  much  is  present,  is 
partly  precipitated  by  acid.  This  occurs  only  when 
the  concentration  of  the  tungstate  ion  in  solution  is 
sufficiently  high.  As  shown  by  the  experiments, 
H^SCi  on  scheelite  will  dissolve  some  tungsten,  and 
leave  some  as  tungstic  acid.  The  same  probably  oc- 

curs with  wolframite  to  a  smaller  extent.  This  would 

indicate  that  sulphuric  acid  solutions  acting  on  a  tung- 
sten deposit  remove  some  tungsten  and  decompose 

some  to  tungstite.  The  result  in  terms  of  enrichment 
is  variable,  depending  on  the  ratio  of  loss  of  other  con- 

stituents to  the  loss  of  tungsten.  The  alterations  men- 
tioned may  be  observed  in  the  outcrops  of  nearly  any 

tungsten  vein. 
Ferric  salts,  which  frequently  are  present  in  ground 

waters,  would  prevent,  or  at  least  slow  down  such 
alteration.  Moreover,  if  any  tungsten  did  dissolve, 
it  would  probably  precipitate  to  form  a  hydrous  ferric 
tungstate,  know  mineralogically  as  ferritungstite. 

The  same  statements  made  for  sulphuric  acid  and 
ferric  sulphate  hold  for  hydrochloric  acid  and  ferric 
chloride.  The  chlorides  would  generally  be  less 
abundant  in  deposits. 

Ferrous  and  manganous  tungstates  (ferberite,  hiib- 
nerite)  are  precipitated  more  readily  and  more  com- 

pletely than  calcium  tungstate  (scheelite).  One  would 
suppose  that  in  superficial  alteration  scheelite  would 
be  the  least  common  secondary  mineral,  although  it 
is  not  unknown  as  such.  Scheelite  forms  on  wolfram- 

ite in  ores  of  the  Black  Hills,  South  Dakota.  Man- 
ganous tungstate  (hiibnerite),  being  more  readily  and 

completely  precipitated  than  ferrous  tungstate  (ferber- 
ite), should  be  more  common  as  a  secondary  mineral 

than  ferberite.  Because  ferrous  and  manganous  tung- 
states are  more  readily  precipitated  than  calcium  tung- 
state, wolframite  is  more  often  pseudomorphous  after 

scheelite  than  the  contrary.  The  colour  changes 
noted  in  scheelite  which  is  being  leached  indicate  this 
principle,  as  do  also  numerous  illustrations  from  the 
field. 

Several  sets  of  conditions  indicating  secondary  en- 
richment of  tungsten  may  be  named.  The  most  prob- 

able of  these  may  be  illustrated  by  a  pyritiferous  tung- 
sten deposit.  Emmons  has  shown  how  the  ground 

waters  in  a  pyritiferous  ore-body  are  acid,  and  contain 
ferric  salts  at  the  surface,  that  deeper  the  ferric  iron 
is  reduced  to  ferrous,  and  deeper  yet  the  acid  is  neu- 

tralized and  the  waters  become  alkaline.  At  the  out- 
crop, ferric  salts  would  be  present,  and  little  or  no 

tungsten  dissolved.  At  a  slight  depth  the  ferric  salts 
would  be  reduced  and  the  ground  water  still  would  be 
acid.  At  greater  depths,  the  ground  waters  become 
alkaline,  .'hen  the  ferrous  sulphate  will  precipitate 
tungsten. 

The  evidLiii-e  of  experiments,  on  the  whole,  is  that 
tungsten  minerals  are  somewhat  soluble.  The  field 
evidence  seems  to  point  to  the  same  conclusion.  It 
has  been  argued  from  the  e.\istence  of  placer  tungsten 
at  Tavoy,  Burma,  that  the  minerals  of  tungsten  are 
resistant  to  weathering.  Others  have  contended  that 
the  resistance  of  tungsten  minerals  to  weathering  is 
less  than  supposed,  and  that  in  some  gravel  deposits 
of  tungsten  the  tungsten  does  not  occur  in  true  placers, 
but  in  residual  and  detrital  deposits,  the  tungsten  being 
all  dissolved  before  the  mineral  is  carried  far  enough 
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to  form  the  true  placers  which  its  associate,  cassiterite. 
forms. 

After  tungsten  is  dissolved,  it  is  very  easily  precipi- 
tated by  ferric  salts  ;  but  this  precipitate  is  colloidal 

and  difficult  to  filter.  If  such  a  precipitate  should 
form,  it  might  be  carried  long  distances  and  be  widely 
distributed  through  the  rock  without  being  lodged  in 
a  definite  deposit,  and  the  deposit  thus  impoverished 
in  tungsten. 

The  wide  difference  between  the  solubility  of  wol 
framite  and  that  of  ferberitecalls  for  special  comment. 
The  difference  is  not  due  to  a  mineralogic  distinction, 
for  that  is  an  arbitrary,  not  a  natural  distinction.  The 
manganese  compound  is  more  soluble  than  the  iron 
compound.  Field  data  show  that  two  deposits  having 

apparently  the  same  tungsten  mineral  are  widely  differ- 
ent in  their  resistance  to  weathering.  This  remains 

as  yet  an  unsolved  problem.  F.  L.  Hess  has  sug- 

gested that  this  dift'erence  is  due  to  minute  quantities 
of  tantalic  and  columbic  oxides,-  or  other  impurities 
often  present  in  tungsten  minerals. 

If  secondary  enrichment  does  occur,  it  is  difficult  to 
interpret  in  the  field  ;  the  secondary  minerals  are  the 
same   as   the  primary   minerals  ;     tungsten   deposits, 

moreover,  are  erratic,  and  any  general  change  in 
values  with  depth  is,  therefore,  unusually  difficult  to 
interpret. 

The  author  summarizes  as  follows  :  In  some  de- 

posits, associated  minerals  other  than  those  contain- 

ing tungsten  dissolve  more  readily  than  tungsten  min- 
erals, and  there  is  an  enrichment  near  the  surface  by 

removal  of  valueless  material.  Tungsten  minerals, 
nevertheless,  dissolve  rather  readily,  and  form  soluble 
salts  or  colloidal  compounds,  that  may  remove  the 
tungsten  from  the  outcrop.  The  tungsten  may  be 

leached  from  its  ore-bodies  without  being  redeposited 
below.  The  facility  with  which  tungsten  compounds  in 
solution  will  hydrolyse  and  form  insoluble  compounds 
tends  to  prevent  downward  migration  of  tungsten,  and 

there  are  probably  no  extensive  zones  of  tungsten  min- 
erals like  those  of  copper  and  silver,  although  enrich- 
ment by  solution  and  reprecipitation  probably  does 

occur  to  a  small  extent  Ferric  sulphate,  which  in- 
creases the  solution  of  copper  and  silver,  slows  down 

or  stops  the  solution  and  migration  of  tungsten.  In 

general,  secondary  tungsten  ores  are  hiibnerite  or  wol- 
framite, rather  than  scheelite,  although  secondary 

scheelite  is  not  unknown. 

Manganese  in  South  Africa. — The  South  African 
Journal  of  Industries  for  January  contains  an  article 
by  Mr.  T.  G.  Trevor  on  manganese,  its  occurrence 

and  uses.  We  extract  herewith  the  section  dealing 
with  the  occurrences  in  South  Africa. 

Until  quite  recently,  the  only  manganese  deposits  in 

Sou;h  .i^frica  to  which  attention  had  been  paid  were 
contained  in  certain  fissure  veins  in  the  Cape  Province 

and  one  near  Pretoria.  During  the  past  year,  how- 
ever, considerable  attention  has  been  turned  to  this 

subject.  Manganese  ores  are  known  to  occur  in  the 

Union  in  the  three  main  classes  of  deposit :  (a)  fissure 
veins  and  lateroid  enrichments  on  the  outcrop  of  such  : 
(b)  connected  with  the  dolomites  and  Moodies  series, 

(/)  diffused  in  the  dolomites,  (■?)  irregular  deposits  in 
the  dolomite  and  Moodies  series,  (J)  bedded  deposits 
in  the  dolomite  and  Moodies  series  ;  (c)  lateroidal  de- 

posits derived  from  dolomiles. 

Deposits  of  the  first  class  are  fairly  numerous  in  the 

south-west  districts  of  the  Cape  Province.  Welsh,  in 
his  report  on  them,  enumerates  seven.  In  all  cases 
the  outcrops  were  very  much  larger  and  richer  than 
the  actual  veins,  showing  a  distinct  lateroidal  enrich- 

ment of  the  surface.  The  manganese  content  was  low 

and  the  phosphorus  high,  the  approximate  analyses 
given  of  the  clean  hand-sorted  ore  from  the  three 
most  important  being  as  follows  : 

Mn.  Iron  Silica  Phosphorus 

Caledon      38 
Du  Toils  Klool  ...40 
Houts  Bay     30 

16  to  20  6  5  0378 

13  lo  22  075  to  4  0'47  to  0'57 
9  lo  16  600  to  2  047  to  066 

Welsh's  report  shows  clearly  that  these  deposits,  as 
at  present  known,  are  not  sufficiently  large  or  rich  to 
be  of  economic  importance. 

Near  Pretoria  at  Derdepoort  is  a  small  manganese 
vein  similar  to  those  described  by  Welsh,  but  in  this 
case  the  ore  is  richer  and  the  vein  shows  some  signs  of 
permanence.  The  outcrop  has  been  opened  for  about 

40  yards  to  a  maximum  depth  of  some  35  f  t  ;  the  frac-  • 
ture  dips  at  a  high  angle  and  crosses  the  formation 
acutely.  At  the  bottom  the  manganese  (pyrolusite)  is 
about  4  ft.  wide  and  most  of  it  appears  of  excellent 
quality.  A  bulk  sample  of  five  bags  of  ore  from  this 
mine  analysed  in  England  gave  the  following  results  : 

As  received  Dry %  % 
Manganese    5;'88  56  10 Iron         262  263 
Silica      im  VJO 

Phosphorus           0134  0'135 Moislure       039  — 
The  ore  was  reported  on  as  being  a  good  hard  mineral 

of  satisfactory  mechanical  condition.  The  results  as 
regards  manganese,  iron,  and  silica  are  excellent,  but 
the  phosphorus  is  rather  high.  Until  further  develop- 

ment has  been  done  it  is  impossible  to  forecast  the  fu- 
ture of  this  deposit,  but  the  fracture  appears  a  persis- 
tent one  If  the  quality  of  the  ore  holds  good  it  should 

be  capable  of  supplying  small  quantities  of  high-grade 
ore  sufficient  for  the  requirements  of  the  Union  for 
electrical  and  kindred  purposes  where  a  high  price  can 
be  given  for  an  exceptionally  pure  ore,  but  for  metal- 

lurgical purposes  the  quantity  is  insufficient. 
The  dolomites  which  cover  such  a  great  area  in  the 

Transvaal  and  Becbuanaland  commonly  carry  a  small 
percentageof  manganese.  Thisisobviousto  thetraveller 
from  the  black  manganese-stained  rocks  and  soil  which 
are  so  often  crossed  when  passing  through  dolomite 
areas.  In  gold-mining  in  the  dolomites,  black,  sooty  de- 

posits of  wad  are  often  found,  as  at  Mitchell's  Reef  in 
Malmani  and  other  localities.  At  Ashbury  Siding,  near 
Pretoria,  a  similar  occurrence  is  exposed  in  the  railway 
cutting.  So  far  as  is  known  to  the  writer,  these  de- 

posits are  usually  poor  in  manganese  and  of  no  great 
extent.  Also  lying  in  the  dolomite  are  bedded  deposits 
of  manganiferous  maierial  which,  if  not  continuous,  oc- 

cur again  and  again  in  approximately  the  same  horizon. 

Several  of  these  are  noticed  in  the  Pilgrim's  Rest  dis- 
trict, of  which  one  apparently  of  considerable  thickness 

runs  along  the  east  base  of  Burger's  Pass  and  appears 
again  in  a  similar  position  at  the  foot  of  Graskop  Nek. 
Another  noticeable  deposit  is  that  at  Ross  Hill,  por- 

tions of  which  appear  to  he  of  good  quality.  At  Goed- 
verwacht  No.  32,  in  the  Carolina  District,  there  is  a 
similar  very  well  marked  nianganese  bed  in  the  dolo- 

mite, which  appears  on  theoutcropto  be  of  good  quality 
and  which  traverses  the  neighbouring  farms.  In  the 
Vryheid  and  Utrecht  Districts  on  the  farms  Bellevue 
No.  600,  Paris  (unnumbered),  Dwaalhoek  No.  105,  and 

Baviaans  Krantz  (unnumbered)  there  are  beds  of  mag- 
netic shale,  which  are  believed  to  belong  to  the  Moodies 
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Series,  carrying  a  certain  amount  of  MnCJ, .  Where 
these  have  weathered  they  have  given  rise  to  a  con- 

siderable amount  of  nodular  pyrolusite.  At  the  Devil's 
Reef.  Higg's  Peak,  a  bed  of  dolomite  in  the  Moodies 
Series  carries  large  pockets  of  apparently  rich  MnOo 

By  far  the  most  important  deposits  of  manganese  ore 
yet  opened  up  in  the  Union  are  the  iateroidal  deposits 
associated  with  the  dolomite  in  the  Krugersdorp  Dis- 

trict. These  have  been  opened  on  the  following  farms: 
Elandsvlei  No.  6.  Daniels  Rust  No.  19,  Hrandvlei  No. 
21,  Elandsvlei  No.  2i. 

The  deposit  at  Elandsvlei  No.  23,  which  is  typical  of 
this  class  of  deposit,  is  situated  about  the  centre  of  the 
farm,  the  prospecting  workings  being  five  miles  by  road 
from  Randfontein  Station,  and  a  similar  distance  from 
theZeerust  line.  The  geological  formation  hereabouts 
is  the  Black  Reef  Series,  but  where  the  deposit  occurs 
there  is  a  covering  of  red  soil,  which  on  being  pene- 

trated reveals  remnants  of  dolomite  formation  in  the 
form  of  disintegrating  chert  mixed  with  clay,  lime,  and 
ironstone.  It  is  in  this  mixture  that  the  manganese 
mineral  occurs,  in  nodular  form,  like  plums  in  a  pud- 

ding. The  nodules  vary  in  size  from  quite  small  up  to 
12  or  15  in.  in  length,  the  average  ol  the  majority  being 
in  the  neighbourhood  of  Sin.  The  manganese  occurs 
chiefly  as  dioxide  in  the  form  of  pyrolusite  or  psilome- 
lane,  and  is  evidently  a  replacement  mineral,  as  it  oc- 

curs as  a  pseudomorph  after  oxide  of  iron,  chert,  and 
shale,  one  of  which  minerals  it  is  generally  found  inti 
mately  associated  with.  In  fact,  nearly  every  nodule 
of  manganese  has  a  certain  amount  of  yellow  oxide  of 
iron  attached  to  it  which,  even  with  close  cobbing,  can- 

not be  entirely  detached,  and  it  is  consequently  almost 
certain  that  there  will  be  a  high  percentage  of  ferric 
oxide  present  The  workings  cover  an  area  of  about 
three-quarters  of  a  mile  by  half  a  mile,  and  consist  of 
shallow  pits  sunk  at  intervals  of  a  few  feet  in  more  or 
less  regular  lines  throughout  the  area.  These  pits  vary 
from  a  few  inches  in  depth  to  a  maximum  in  a  few  cases 
of  about  10ft..  depending  chiefly  on  the  thickness  of 
the  red  soil  covering  the  surface.  In  some  places  man- 

ganese containing  boulders  lie  on  the  surface,  so  that 
in  such  instances  little  has  been  done  beyond  breaking 
the  surface  to  expose  a  fresh  fracture  of  the  mineral. 
The  amount  of  manganese  ore  per  ton.  or  per  cubic 
yard  of  ground,  varies  considerably,  as  proved  by  an 
inspection  of  these  pits.  In  practically  every  case  there 
are  indications  of  manganese,  while  in  certain  instances 
there  are  found  local  enrichments  or  rich  pockets  and 
the  nodules  become  much  more  abundant  and  much 
richer,  the  pockets  apparently  tapering  olif  at  the  edges 
to  a  poorer  zone  containing  fewer  nodules  of  small  size 
and  generally  poorerquality.  Three  such  rich  pockets 
have  been  definitely  located,  lying  at  the  corners  of  a 
triangle  roughly  about  half  a  mile  distant  from  one  an- 

other. There  has  not  been  sufficient  work  done  to  de- 
termine the  size  or  shape  of  these  pockets,  but  it  is  a 

conservative  estimate  to  say  that  they  are  100  yards 
across  and  probably  much  more.  Recovery  work  is 
being  carried  on  at  one  of  them  and  nodules  are  being 
slacked  and  cobbed,  but  no  measurements  or  figures 
have  been  taken  so  far  to  ascertain  the  yield  or  cost  of 
the  work.  There  is  little  doubt  that  other  enrichments 
similar  to  the  three  referred  to  will  be  found,  both  in 
the  prospected  area  and  outside  of  it.  In  addition  to 
the  deposits  proved  by  the  prospecting  pits,  there  are 
surface  indications  in  the  shape  of  manganese  nodules 
in  the  surrounding  area  for  some  distance  on  either  side, 
and  as  a  matter  of  fact  the  discovery  of  similar  deposits 
has  been  reported  from  the  neighbouring  farm  Brand- 
vlei,  so  there  is  every  probability  of  even  richer  finds 
being  made  in  the  future.      If  the  ore  is  suitable  for 

metallurgical  requirements,  thereshould  beavery  large 
tonnage  of  the  deposit,  of  w  hich  a  considerable  portion 
is  easily  available  in  the  enriched  zones,  which  can  be 
worked  at  a  cheap  rate  without  the  outlay  of  any  great 
amount  of  working  capital.  From  the  certificates  of 
analysis  it  appears  that  the  cobbed  ore  from  the  final 

heap  ready  for  shipment  varies  from  about  59"o  to  63% MnO^. 

The  areas  in  the  Transvaal  and  Bechuanaland  where 
the  dolomites  lie  almost  horizontally  and  have  suffered 
from  intense  denudation  are  immense,  and  it  appears 
likely  that  similar  deposits  will  be  found  in.  very  many 
places  when  sought  for,  and  in  the  aggregate  a  large 
output  of  marketable  manganese  ore  may  be  secured 

in  the  l.'nion  ;  it  is  doubtful,  however,  if  these  depos- 
its could  be  worked  cheaply  enough  to  compete  with 

the  Indian.  Russian,  and  Brazilian  mines  for  the  trade 
of  the  northern  hemisphere,  though  certainly  they 
should  be  sufficient  for  all  possible  domestic  needs. 
Manganese  Deposits  in  Cuba.  —As  mentioned  in 

our  last  issue,  the  March  Bulletin  of  the  .American 
Institute  of  Mining  Engineers  makes  mention  of  a 
lengthy  paper  by  E.  F.  Burchard  on  the  manganese 
deposits  of  Cuba,  written  for  the  Institute  but  not  dis- 

tributed except  by  request.  We  give  an  outline  here- with. 

Manganese  ore  is  found  in  Cuba  in  Oriente  or  East- 
ern. Santa  Clara,  and  Pinar  del  Rio  provinces,  but  in 

Oriente  province  only  does  it  occur  in  large  commercial 
quantities.  There,  the  deposits  are  in  three  areas  :  one 
north  of  Santiago  de  Cuba,  one  south  of  Bayamo  and 
Baire.  and  one  on  the  Caribbean  coast  between  Tor- 
quino  peak  and  Portillo.  In  Santa  Clara  province,  a 
little  ore  has  been  found  near  the  Caribbean  coast  west 

of  Trinidad  ;  and  in  Pinar  del  Rio  province,  niangan- 
iferous  material  occurs  north  of  the  city  of  Pinar  del 
Rio  and  farther  west  near  Mendoza.  The  ores  occur 
principally  in  sedimentary  rocks,  such  as  limestone, 
sandstone,  and  shale,  that  are  in  pi  aces  metamorphosed, 

and  in  beds  that  originally  may  ha\'e  been  water  laid 
tuft  but  are  now  partly  replaced  by  manganese  oxide, 
zeolites,  calcite,  and  other  minerals.  In  the  most 
hea\ily  mineralized  localities,  the  deposits  are  in  and 

about  masses  of  silicious  rock,  locally  termed  "jasper  " 
and  "  byate  "  that  are  associated  with  the  country  rock 
At  one  locality  south  of  Bayamo,  the  manganese  and 
its  silicious  associates  are  in  igneous  rocks,  such  as 
latite-porphyry  and  latite.  The  sedimentary  rocks 
with  which  the  manganese  deposits  are  associated  are. 
in  some  places,  nearly  horizontal,  but  generally  show 

dips  ranging  from  a  few  degrees  to  45"  or  more.  The 
area  north  of  Santiago  is,  broadly  speaking,  in  the 
synclinal  basin  between  the  Sierra  Maestra  on  the 
south  and  the  Sierras  de  Nipe  and  del  Cristal  on  the 
north,  the  greater  part  of  which  is  drained  westward 
by  Rio  Cauto  and  its  tributaries,  and  small  parts  of  it 
by  Rio  San  Juan  and  Rio  Guantanamo  to  the  south  and 
east.  The  deposits  are  found  on  both  sides  of  the  basin. 
The  dcjiosils  in  the  area  south  of  Bayamo  are  in  the 
northern  i  loiliills  of  the  Sierra  Maestra  drained  by 
Buey.  Bayamo,  Vao,  and Cantillo rivers.  Thedeposits 
in  the  two  an  as  north  of  the  Sierra  Maestra  show  an 
interesting  concordance  in  altitude  They  are  from 
500  to  1,200  ft.  above  sea-level,  and  most  of  them  are 
at  altitudes  near  600  to  700  ft.,  suggesting  a  relation  be- 

tween the  deposition  of  the  manganese  and  a  certain 
stage  in  the  physiographic  development  of  the  region. 
Most  of  the  deposits  are  above  drainage  level  on  the 
slopes  of  hills  of  moderate  height,  the  maximum  relief 
in  the  immediate  vicinity  of  the  deposits  seldom  ex- 

ceeding 500ft.  Some  of  thedeposits  have  been  ob- 
served to  lie  on  the  crest  and  slopes  of  anticlinal  hills, 
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but  these  anticlines  are  only  local  puckerings  of  the 
strata  forming  the  broad  synclinal  basin  just  mentioned. 
The  foraminiferal  limestones  and  greensand  marls  as- 

sociated with  the  manganese  ores  in  the  Santiago  dis- 
trict, and  also  probably  along  the  northern  foot  of  the 

Sierra  Maestra  south  of  Baire,  are  regarded  as  of  up- 
per Eocene  age. 

The  deposits  of  manganese  ore  in  Cuba  exhibit  wide 
variations,  but  may  be  grouped  into  three  general 
physical  types:  deposits  in  beds  ;  deposits  in  irregu- 

lar masses  associated  with  siHcious  rock,  such  as  jas- 
per or  byate ;  and  deposits  in  residual  clay  or  rock 

debris.  The  term  jasper  is  more  commonly  used 
in  the  Santiago  district,  byate  in  the  Bayamo  district. 
The  deposits  in  beds  comprise  several  varieties,  one  of 
the  most  common  consisting  of  poorly  consolidated  beds 
of  sandy,   tuffaceous  material  mi.xed  with  manganese 
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oxides,  granules  of  pink  clay,  and  zeolite  minerals. 
Such  beds  fill  depressions  in  the  surface  and  crevices 
and  cavities  within  hard  rocks.  Other  bedded  deposits 
occur  as  tabular  masses  interbedded  with  limestone 

strata,  and  others  are  replacements  of  limestone,  sand- 
stone, and  conglomerate  beds.  Pyrolusite,  psilome 

lane,  manganite,  and  wad,  or  mixtures  of  some  or  all 
of  these  minerals,  are  found  in  the  ore  deposits,  but  no 
manganese  carbonate  or  silicate  minerals  were  recog- 

nized in  any  of  the  deposits  except  in  the  metamorphosed 
limestone  and  calcareous  schist  near  Trinidad,  where 
ankerite  and  rhodonite  occur  in  small  quantities.  The 
richness  of  the  deposits  varies  considerably.  Most  of 
the  richest  masses  are  associated  with  the  jasper,  but 
masses  that  have  replaced  limestone  thoroughly  are 
also  rich.  The  ore  known  as  milling,  or  wash  ore,  is 
generally  of  the  sandy,  tuffaceous  type,  in  which  it  is 
necessary  to  separate  considerable  granular  gangue 
material  from  the  manganese  oxide. 

The  production  of  manganese  ore  about  the  middle 
of  March,  1918,  in  the  Santiago  district,  was  between 
280  and  300  tons  a  day.  The  output  was  curtailed  in 
the  rainy  season,  which  begins  about  the  tirst  of  June, 
especially  that  from  the  smaller  mines,  which  are  de- 

pendent on  ox-cart  haulage,  but  the  curtailment  was 
more  than  offset  by  the  increase  in  shipments  after  the 
railroad  from  Cristo  to  the  Ysabelita  mine  was  opened. 
The  approximate  average  composition  of  a  large  pro- 

portion of  the  ore  recently  shipped  foi  metallurgical  use 
is  as  follows:  Manganese,  38885%  ;  silica,  12135%  ; 
phosphorus,  0  084%  ;  moisture,  11201%.  Although 
the  owners  and  operators  of  manganese  properties  in 
Cuba  desired  to  speed  up  production  during  the  period 

of  the  war  while  the  need  for  the  ore  was  great  and  the 
prices  were  good,  there  were  certain  hindrances,  aside 
from  climatic  conditions,  that  tended  to  retard  their 
output.  These  hindrances  will,  for  the  most  part,  con- 

tinue to  affect  the  manganese  industry  in  Cuba,  and 
unless  many  of  them  are  removed  and  others  remedied 
it  will  probably  be  difficult  to  maintain  the  industry  in 
the  face  of  reduced  prices  for  ore. 

Thallium  from  Pyrites. — The  Journal  of  the  Society 
of  Chemical  Industry  for  March  31  contains  a  notice  of 
a  paper  by  George  Sisson  and  J.  S.  Edmondson  on  the 
extraction  of  thallium  from  pyrites  flue-dust.  The  au- 

thors were  engaged  in  investigations  for  the  recovery 
of  rare  elements,  such  as  selenium,  at  sulphuric  acid 
works.  They  collected  a  quantity  of  dust  deposited  in 
the  flues  from  the  pyrites  kilns  into  the  Glover  concen- 

trating tower,  at  a  works  at  Newcastle-on  Tyne  Span- 
ish pyrites  is  used  in  these  kilns,  containing  perhaps 

2%  of  copper  and  small  quantities  of  a  large  number 
of  other  elements,  such  as  bismuth,  arsenic,  antimony, 
tellurium,  thallium,  and  selenium,  which  are  volatilized 
with  the  sulphur,  while  the  iron,  copper,  etc.,  remain 
in  the  burnt  ore.  The  more  volatile  constituents, 
such  as  the  sulphur,  arsenic,  and  selenium,  are  carried 
forward  principally  beyond  the  flue  into  the  Glover 
tower.  The  flue  dust  itself  consists  of  materials  car- 

ried over  mechanically,  such  as  iron  oxide,  small  quan- 
tities of  copper  and  lead,  and  volatile  substances  con- 

densed at  the  flue  temperature  of  about  450°C.,  such 
as  antimony,  bismuth,  thallium,  etc.  .\fter  making 
several  experiments  on  this  material  the  authors  failed 
to  separate  any  appreciable  quantity  of  selenium  :  no 
doubt  the  temperature  of  that  part  of  the  plant  was  too 
high  for  condensation,  the  hot  gases  carrying  forward 
into  the  sulphuric  acid  any  traces  of  selenium  contained 
in  the  pyrites.  They  then  turned  their  attention  to 
thallium,  which  was  know-n  to  occur  in  such  deposits. 
Although  thallium  compounds  are  widely  distributed 
they  occur  in  very  small  quantities,  associated  with 
other  metallic  sulphides  in  various  ores,  and  the  flue 
dust  of  sulphuric  acid  factories  is  still  the  only  prac- 

ticable source.  Such  dust  may  contain  up  to  8%,  but 
only  rarely  is  more  than  0  25%  of  thallium  present. 
The  quantity  of  dust  collected  by  the  authors  was  about 
15  cwt.  in  six  months,  representing  the  burning  of  1,500 
tons  of  pyrites.  The  dust  contained  0  25%  or  a  total 
of  4  lb.  of  thallium,  equal  to  one  part  per  million  of 
pyrites.  The  method  used  to  separate  the  thallium 
depends  chiefly  upon  the  sparing  solubility  of  the 
chloride  and  the  solubility  of  the  sulphate,  the  opera- 

tion being  to  treat  the  dust  with  boiling  water  acidified 
with  sulphuric  acid  in  a  wooden  or  earthenware  vessel, 
using  live  steam  injection  ;  on  settling,  the  clear  liquid 
is  treated  with  hydrochloric  acid.  The  crude  chloride 
precipitate  is  separated,  washed,  and  converted  into 
sulphate  by  heating  with  strong  sulphuric  acid,  the 
excess  of  acid  is  driven  off,  the  remaining  sulphate 
dissolved  in  water,  filtered,  and  re-precipitated  as 
chloride.  The  purified  chloride  after  drying  is  mixed 
with  potassium  cyanide  and  sodium  carbonate,  and 
fused  in  a  crucible,  care  being  taken  not  to  use  too 
high  a  temperature  in  order  to  avoid  loss  by  volatili- 

zation. Or  the  chloride  may  be  reduced  by  zinc  and 
the  resulting  metal  melted  in  a  current  of  inert  gas. 
Instead  of  hydrochloric  acid  sodium  chloride  may  be 
used  to  precipitate  the  thallium  from  the  sulphate 
solution.  The  crude  dust  must  be  washed  repeatedly 
to  extract  the  whole  of  the  thallium  salt.  An  alterna- 

tive method  is  to  precipitate  the  thallium  as  iodide 
from  the  sulphate  solution,  the  iodide  being  less 
soluble  than  the  chloride,  but  the  cost  of  the  iodide  is 

an  objection. 
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SHORT  NOTICES. 

Tunnelling  Excavator.— The  Iron  &  Coal  Trades 
Review  for  .April  11  describes  a  rotary  lunnelling  ma- 

chine invented  by  D.  Whitaker  and  H.  C.  Baxter,  of 
Leicester.  This  machine  has  been  used  by  the  Royal 
Engineers  for  boring  in  the  chalk  at  Dover  and  at 
other  places. 

Coal  Cutler.— The  Iron  &  Coal  Trades  Revieiv  for 
.•\pril  4  describes  a  coal  cutter  invented  by  E.  Appleby, 
of  South  Wales 

Concrete  in  Mining. — Chemical  Knginecring  and 
Mining  Review  (.Melbourne)  for  February  describes 
the  application  of  concrete  lining  for  shafts  and  under- 

ground ore-bins  at  the  Wallaroo  &  Moonta  Co  s  cop- 
per mines.  We  intend  to  quote  this  article  in  our  next 

issue. 

Kotze's  Konimeter.— In  the  February  Journal  of 
theChemical,  Metallurgical,  &  Mining  Societyof South 

Africa,  John  Innes  gives  additional  information  relat- 
ing to  Kotze's  konimeter,  employed  for  estimating  the    . amount  of  fine  dust  in  the  air. 

Du«t-Preventer.— Tlie  S'o!<//i  African  Mining  and 
Engineering  Journal  for  February  22  describes  the 
Swift  water-jet  attachment  for  piston  drills  used  for 
suppressing  dust. 

Concentrating  PyrrhotXte.  —Chemical  and  Metal- 
lurgical Engineering  for  March  15  contains  a  paper 

by  J.  P.  Bonardi  describing  the  results  of  tests  on  the 
magnetic  concentration  of  pyrrhotite  ores 

Re-treating  Zinc  Tailing.— In  the  Engineering  and 
Mining  Journal  for  March  11,  W.  V.  Boericke  de- 

scribes clieaply-built  plant  used  for  retreating  zinc 
tailing  from  dumps  in  the  Wisconsin-Illinois  district. 

Drying. — .-\t  the  meeting  of  the  London  Section  of 
the  Society  of  Chemical  Industry  held  last  month,  !•:. 
A.  AUiott  read  a  paper  on  drying  by  heat  in  conjunc- 

tion with  mechanical  agitation. 

Leaching  Copper  Ores.— In  C/ion/ca/fiHeincenHi' 
and  Mining  Review  (Melbourne).  Percy  R.  Middleton 
describes  the  application  of  the  Dorr  countercurrent 
system  to  the  leaching  of  .-Vustralian  copper  ores. 

Leaching  with  Ammonia.— In  Chemical  and  Met- 
allurgical Engineering  for  April  I,  Lav.rence  Eddy 

discusses  the  details  of  the  method  of  leaching  copper 
ores  with  ammonia  solutions  as  applied  at  Kennecott, 
Alaska. 

Oxygen  in  Cyanidation.— In  the  Engineering  and 
Mining  Journal  for  March  22,  N.  S.  Keith  writes  on 
tlie  function  of  oxygen  in  cyanidation,  tending  to  show- 
that  the  process  for  removing  oxygen  before  precipita- 

tion by  passing  solutions  through  a  vacuum  pump  pre- 
sents no  novelty. 

.  Air  in  Smelting.— In  the  Engineering  and  Mining 
Journal  for  April  2,  C.  H.  Smoot  describes  his  regu 
lating  apparatus  for  securing  constant  volume  of  air 
blown  into  blast-furnaces. 
Magnesiumand  its  Alloys. — The  Engineer  for  April 

25  gives  information  relating  to  magnesium  and  its  al- 
loys ;  a  short  bibliography  adds  to  the  value  of  the 

:  aper. 
Guamoco,  Colombia.  —  In  the  Engineering  and 

Mining  Journal  for  March  22,  S.  Ford  Eaton  com 
mences  an  article  describing  lode-gold  mines  in  the 
Guamoco  district,  Colombia,  in  hills  between  the 
Magdalena  and  Nechi  rivers.  Gold  mining  has  been 
done  in  these  mountains  by  various  Americans,  and 
the  mine  recently  acquired  by  the  Oroville  Dredging 
Company  is  situated  here. 

Rhodesian  Minerals. — The  Hulletin  of  the  Imperial 
Institute,  Vol.  XVI,  No.  4,  contains  an  article  on  Rho- 

desian minerals,  with  particular  reference  to  specimens 
examined  at  the  Institute. 

Canadian  Platinum  and  Manganese. — The  Cana- 
dian Mining  Institute  Bulletin  for  .April  publishes  an 

article  describing  investigations  of  certain  Canadian 
platinum  and  manganese  resources  by  G.  C.  Mackenzie. 
The  platinum  occurrences  examined  were  at  Fort 
Saskatchewan,  .\lberta,  and  Tulameen,  British  Col- 

umbia, and  the  manganese  deposits  were  at  Lake  Co- 
wichan,  Vancouver  Island. 

Magnesite  in  Venezuela.—  In  the  Engineering  and 
Mining  Journal  for  April  12,  C.  F.  Z.  Caracristi  de- 

scribes the  magnesite  deposits  in  Margarita  island,  off 
the  coast  of  Venezuela. 

Northern  Territory,  Australia.  —  The  Industrial 
Australian  and  Mining  Standard  for  February  13 
contains  an  article  on  the  possibility  of  developing 
mineral  deposits  in  the  Northern  Territory  of  Australia 
and  the  difficulties  in  the  way. 

British  Columbia. — The  Mining  and  Engineering 
Record  (Vancouver)  for  January  consists  entirely  of  a 
comprehensive  review  of  the  progress  of  mining  in 
British  Columbia  during  the  last  twenty-five  years. 

Far  East  Rand. — The  South  African  Mining  and 
Engineering  Journal  for  March  I  commences  a  series 
of  articles  on  the  southern  or  Heidelberg  section  of  the 

Far  East  Rand  and  of  the  goldfields  lying  to  the  south- 
east of  Heidelberg. 

Korean  Mining. — In  the  Mining  and  Scientific 
Press  for  March  29,  H.J.  Evans  and  K.  F.  Hoefle  de- 

scribe the  Unsan  gold  mines  belonging  to  the  Oriental 
Consolidated  Mining  Co. 

Transvaal  Tin  Mines.  — The  February  Journal  of 
the  Chemical,  Metallurgical,  &  Mining  Society  of 
South  .Africa  contains  a  paper  by  Max  Baumann  on 
"  .Ancient  Tin  Mines  in  the  Northern  Transvaal." 

Pulverized  Coal.— .At  the  meeting  of  the  Iron  & 
Steel  Institute  held  on  May  8  and  9,  L.  C.  Harvey 

read  a  paper  on  the  use  of  powdered  coal  in  metallurgi- 
cal processes. 

Pulverized  Fuel.— The  Engineer  for  April  25  de- 
scribes and  illustrates  with  full  working  drawings  the 

locomotive  using  powdered  coal  which  is  being  experi- 
mentally used  on  the  Great  Central  railway. 

Liquid  Fuel  Burners.— The  /roK  &  Coal  Trades  Re- 
view for  .April  IS  describes  a  number  of  burners  using 

liquid  fuel  such  as  pitch  employed  at  various  works  in London  district. 

RECENT    PATENTS  PUBLISHED. 

2.847  of  1916  (124,513).  F.  A.  Freeth,  Liver- 
pool, and  H.  E.  Cocksedge,  London.  Method  of 

extracting  potassium  nitrate  occurring  in  commercial nitrate  of  soda. 

1.174  of  1918  (124,540).  R.  Martin  and  J.  I. 
Ricn.\RDs,  Swansea.  Improvements  in  the  arrange- 

ment of  rabbles  in  furnaces  for  roasting  zinc  and  other 
sulphides. 

4,292  of  1918  (124,038).  A.  T.  MiRZA,  Bombay. 
Furnaces  for  making  zinc  oxide  from  metallic  zinc. 

4,77-t  of  1918  (116,263).  F.  Rigaud,  Paris. 
Plant  II  .'.e  in  the  production  of  nickel  or  copper  sul- 

phate fru.i!    lies  and  matte. 

4,854  of  1918  (124,266).  F.  W.  Harbord,  Lon- 
don. "A  process  of  roasting  complex  zinc  sulphideores 

or  concentrates  or  zinc  blende,  which  consists  in  inject- 
ing the  finely  subdivided  miterial  by  a  blast  of  air  in- 

to an  externally  heated  vertical  or  inclined  muffle 
chamber  so  as  to  bring  the  material  into  contact  %vith 
the  incandescent  surfaces  of  the  chamber  and  thus  par- 

tially to  roast  the  material  at  the  part  of  the  chamber 
where  the  injection  occurs,  the  proportion  of  air  used 
in  the  injecting  blast  being  sufficient  or  more  than  suffi- 
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cient  to  burn  the  desired  proportion  of  sulphur,  and 
the  injected  material  being  caused  to  travel  down  the 

chamber  to  complete  the  desired  degree  of  roasting." 
5,023  of  1918  (124,283).  D.  Daponte  and  T. 

F.  Newman,  London.  In  coating  iron  and  steel  with 
zinc  by  the  vapour  process,  giving  the  objects  a  pre- 

liminary covering  of  copper  or  brass. 
5,072 and  5,073  of  1918(124,553  and  124,554). 

E.  E.  and  P.  C,  Di;tt,  Jubbulpore,  India.  Improve- 
ments in  the  inventors'  method  of  producing  alumina 

from  clay. 
5,479  of  1918  (1 14,623).  T.  Matsushima,  Kan- 

agawaken.  Japan.  Improvements  in  the  electrolysis 
of  salt  bv  the  mercury  process. 

5,696  of  1918  (124.594).  G.  H.  Forrester, 

Iver,  Buckinghamshire.  Method  of  re-melting  tin  that 
has  been  removed  from  tinplate  by  sweating. 

7,505  of  1918  (124,621).  C.  and  C.  W.  Cocker, 
Irvine,  Scotland.  Using  a  small  amount  of  carbon- 
ale  of  soda  in  zinc  distilling  as  flux. 

9,855  of  1918  (123,912)  and  20.597  of  1918 
(123,960).  \V.  &  H.  M.  GouLDlNG.  Ltd  ,  Dublin, 
and  G.  H.  .\LLIB0N,  Belfast.  Improvements  in  the 
plant  used  in  the  manufacture  of  superphosphate. 

9,882  of  1918(124,646).  R  P.  Park,  Melbourne. 
A  grinding  mill  containing  a  number  of  conical  rollers 
pressing  on  a  circular  track,  which  is  revolved,  the 
rollers  being  revolved  on  their  axes  but  not  tra%'elling 
round  the  table. 

9,962of  1918(124,125).  P.  J.  Griffin,  Toronto. 
Canada.  Method  of  strengthening  the  roofs  of  electric 
furnaces. 

12,008  of  1918(120,034).  Norsk  HVDROELEK- 
TRisK  Co.,  Christiania.  In  the  production  of  ammo- 

nia from  cyanamide  of  lime,  previously  warming  the 
water  used  in  the  reaction 

13,873  of  1918(120,550).  J.  P.  A.  Larson  and 
W.  D.  Bergman.  Stockholm.  Method  of  obtaining 
pure  aluminium  hydroxide  from  clays  containing  silica 
and  iron. 

17,579  of  1918  (124,683).  H  C  Hall  and 
Rolls-Royce,  Ltd  ,  Derby.  In  aluminium  alloys 
containing  small  proportions  of  copper,  nickel,  and 
zinc,  the  addition  of  1%  or  less  of  antimony,  which 
has  the  effect  of  preventing  the  formation  of  pinholes 
and  contraction  cracks. 

19,170  of  1918  (124,006).  B  Leech,  Maccles- 
field, and  Henry  &  Leigh  Slater,  Ltd.,  Manches- 
ter. Electrolytic  production  of  tin,  particularly  of  tin 

paste  or  sponge. 
19,219  of  1918  (124,162).  Fullerton,  Hop- 

gart,  &  Barclay,  Ltd.,  and  W.  McGregor,  Pais- 
ley.    Improved  inlet  valves  of  air  compressors. 

NEW  BOOKS 
IW  Copies  of  the  books,  elc.  mentioned  below  can  be  obtained 

through  the  Technical  Bookshop  of  The  Mining  Magazitte 
723.  Salisbury  House.  London  Wall,  E,C  2. 

Hydraulic  and  Placer  Mining.  By  Eugene  B. 
Wilson.  Cloth,  octavo,  420  pages,  illustrated.  Price 
13s.  6d.  net  New  York  :  John  Wiley  &  Sons  ;  Lon- 

don :   Chapman  &  Hall. 
Chapter  I.,  geology  of  placer  deposits,  placer  pros- 

pecting. Chapter  II  ,  hydraulic,  salt,  culm  mining, 
booming.  Chapter  III  ,  development  of  placer  mining. 
ChapterlV.,  riffles,  undercurrents,  dump.  Chapter  V., 
water  supply  and  measure.  Chapter  VI  ,  flow  of  water 
in  pipes  and  canals.  Chapter  VII  ,  hydraulic  giants 
and  elevators.  Chapter  VIII.,  placer  mining  invest- 

ments, costs,  clean-up,  drifting  and  mining  in  Alaska. 
Chapter  IX.,  mining  in  North  Carolina,  log  washer. 

steam  shovel  and  cableway  mining.  Chapter  X., 
dredges,  dry  placers.  Chapter  XII.,  black  sands. 
Chapter  XIII.,  United  Statesminelaws.  Chapter  XIV., 
Canadian  Yukon  laws.  Chapter  XV.,  information  in 

hydraulics. 
Hydraulic  and  placer  mining  is  a  big  subject,  big 

enough  to  be  treated  separately  in  several  ways,  first, 
from  the  purely  technical  engineering  viewpoint,  sec- 

ond, from  the  purely  practical  viewpoint,  third,  from 
the  purely  commercial  viewpoint.  Mr.  Wilson  has 
tried  to  do  all  three,  and  so  the  "  Practical  Treatise  on 
Hydraulic  Mining  "  by  A.  J.  Bowie,  written  over  twenty 
years  ago,  is  still  the  best  book  on  the  subject. 

There  is  a  distinct  demand  for  a  book  to  be  called 

"  .A  Practical  Treatise  on  Placer  Mining  "  that  will 
have  the  same  relation  to  placer  mining,  that  is,  to 

dredging,  drifting,  and  hydraulicking,  as  Bowie's  book 
has  to  hydraulic  mining.  Such  a  book  can  only  be 
written  by  some  one  who  has  had  in  these  three  branches 
of  placer  mining  the  same  intimate  experience  that 
Bowie  had  through  having  been  in  actual  charge  of 
hydraulic  operations.  Further,  he  must  have  had  the 
advantage  of  practical  experience  in  gold  placers  in 
California,  that  marvel  of  placer  deposits,  Alaska, 
Russia,  Australia,  New  Zealand,  South  America,  as 
well  as  in  tin  placers  in  Asia,  Malaya,  Australasia,  and 
West  .Africa.  As  Mr.  Wilson  points  out  m  his  preface, 
the  hydraulic  giant  has  been  used  for  other  operations 
than  gold  mining,  as,  for  instance,  stripping,  although, 
curiously  enough,  he  has  not  availed  himself  of  the 
voluminous  data  of  such  and  similar  work  at  Panama 
and  around  Lake  Superior. 

InChapterl  Mr.  Wilson  gives  a  definition  :  "Placer 
mining  is  defined  as  washing  surface  depositions  for 

gold,"  which  many  engineers  will  not  accept.  Messrs. 
W.  H.  Radford  and  L.  A.  Decoto  will  probably  recog- 

nize themselves  as  "W.  H.  Bad  ford  "  and  "  L.  A. 
Docoto,"  but  when  such  typographical  errors  are  ob- 

served in  a  book  it  makes  one  a  little  suspicious  as  to 
the  correctness  of  the  numerous  formulae  given  sub- 
sequently. 

In  Chapter  II.,  Mr.  Wilson  gives  a  novel  definition  : 

"  in  view  of  the  scope  that  the  term  covers,  the  sug- 
gestive term  '  hydraulicking  '  isapplied  togold  mining, 

and  the  term  '  hydraulic  mining  '  is  used  to  cover  all 
materials  rained  by  the  use  of  water."  This  does  not 
assist,  for  application  of  the  general  subject  to  the  par- 

ticular branch  and  of  the  particular  term  to  the  general 
subject  surely  does  not  make  for  clearness. 

In  Chapter  III,  the  statement:  "  sluices  should  be 
at  least  240  ft.  long  and  set  in  as  straight  a  line  as  pos- 

sible, otherwise  fine  gold  and  mercury  may  pass 

through  "  will  make  the  washers  of  cemented  clayey 
gravels  and  the  users  of  numerous  undercurrents  take 
notice  and  feel  like  rushing  into  discussion.  Mr. 
Wilson  devotes  considerable  space  to  the  means  of 
determining  the  dimensions  and  gradients  for  sluices 

and  to  "graphic  hydraulics."  It  is  doubtful  if  such 
dataareashelpful  as  the  seemingly  thoughtless,  though 

easily  understandable,  statement :  "  put  your  sluices  on 
as  steep  gr.^de  as  you  can  get,  while  leaving  sufficient 
dumping  ground,  and  have  your  sluice  of  such  width 
that  the  water  running  through  it  has  such  depth  as 
to  cover  a  majority  of  the  boulders  ordinarily  run 

through  it."  Properly  laying  out  sluices  for  hydraulic 
mining  is  an  exceedingly  difficult  problem  which  can 
only  be  solved  satisfactorily  by  an  experienced  person . 
To  suggest  that  it  can  be  done  by  anyone  else  even 
with  the  assistance  of  text  or  hand-books  is  dangerous. 

Chapter  V.  is  devoted  to  water  supply,  and  one 

finds;  "flumes  are  probably  cheaper  to  construct  than 
ditches  and  their  repair  is  less."     "  In  building  a  flume, 
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nothing  smaller  than  Ijin.  plank,  tongued  and  grooved, 
should  be  used,  and  these  joints  should  be  white-leaded 

and  well  driven  home."  These  statements  are  wrong. 
Although  the  measurement  of  water  is  considered, 

the  use  of  the  current  meter  is  not  even  mentioned,  but 
the  haphazard,  primitive,  and  inaccurate  method,  using 
tloats  IS  described. 

Chapter  Vll.  is  devoted  to  giants  and  hydraulic 
elevators,  and  one  5nds  the  statement  :  "  under  favour- 

able conditions  the  cost  of  working  elevators  is  5  cents 

per  cubic  yard,  which  includes  the  hydraulicking." 
This  is  a  very  misleading  statement,  for  such  work 
usually  costs  from  6ve  to  ten  times  as  much.  A  new 
term  is  introduced  to  the  reader  in  this  chapter,  the 

"  miner's  head,"  which  is  150  cu.  ft.  per  minute.  It 
is  doubtful  if  this  term  is  needed  or  will  supplant  the 

term  "  second  feet  "  now  in  general  use. 
Chapter  VIII.  is  called  "  Exploiting  Placers."  Only 

one  paragraph  is  devoted  to  so  important  a  matter  as 
the  cost  of  hydraulicking.  And  the  only  details  given 
are  those  for  mining  at  North  Bloomfield  and  La 

Grange  in  California,  given  in  Bowie's  book  on  page 
279  for  mines  operated  probably  over  25  years  ago  and 
not  having  average  conditions,  as  the  sluice  grade  was 
very  low  and  the  banks  only  20  to  80  ft.  high.  Such 
data  are  not  only  out  of  date  but  misleading  as  well. 

Chapter  IX  incontinuation  of  Chapter  VIII.  devotes 
considerable  space  to  the  comparatively  unimportant 
operations  of  North  Carolina  and  to  the  almost  always 
unsuccessful  application  of  steam  shovels  and  cable- 
ways,  discarded  years  ago,  but  no  warning  is  given  to 
prospective  users  of  such  e.xcavaiors.  Nothing  is  said 
about  thedrag-linee.xcavator,  a  machinewhich  because 
of  its  greater  mobility  and  radius  of  action  is  applicable 
under  certain  favourable  conditions. 

Chapter  X.  is  devoted  to  gold  dredging.  Practically 
all  the  data  are  nearly  20  years  old,  and  nothing  is 
said  as  to  operations  of  the  large  modern  dredges  now 
used.  Data  are  given  as  to  dipper  dredges,  wlien  all 
that  is  necessary  to  be  said  is  that  they  should  never 
be  used  for  gold  dredging  and  they  have  been  scrapped 
for  years  in  California  and  Alaska.  The  suggestion 
that  suction  pump  dredges — meaning  centrifugal  pump 
dredges— be  used  in  conjunction  with  bucket  dredges 
is  quite  amateurish. 

Chapter  XI.  is  devoted  to  traction  dredges,  which 
practically  always  fail. 

Chapter  XII.  is  devoted  to  black  sands,  the  working 
of  which  for  gold  or  platinum  is  a  hazardous  matter, 
and  the  author  could  have  done  a  great  service  in 
pointing  out  this  feature  instead  of  devoting  space  to 
speculating  upon  their  possible  value  as  a  source  of 
iron  ore. 

Chapters  XIII.  and  XIV  ,  devoted  respectively  to 
United  Slates  mine  laws  and  the  mining  regulations 
for  the  Canadian  Yukon,  give  some  useful  data. 

Chapter  XV.  consists  principally  of  tables  taken 
from  the  catalogues  of  machinery  makers  and  forms 
a  convenient  record.  There  are  no  original  tables, 
seemingly. 

Mr.  Wilson's  book  cannot  be  considered  as  a  help- 
ful addition  to  technical  literature.  Trautwine  and 

Peele,  particularly  the  latter,  can  better  serve  anyone 
desiring  information  concerning  hydraulic  and  placer 
mining  problems.  H.  J.  P. 
Mining  Manual  and  Mining  Year  Book,  1919.     By 

Walter  K.  Skinner.     Cloth,  octavo,  S40  pages,  with 
maps  and  plans.      Price20s.net.     London;   Walter 
R.  Skinner  and  The  Financial  Times. 

This  is  the  33rd  volume  of  Skinner's  indispensable 
Mining  Manual,  a  book  which  gives  details  of  all  min- 

ing companies  registered  in  England  and  of  such  com- 

panies registered  in  the  Dominions  and  in  other  coun- 
tries as  are  known  in  the  London  mining  market.  We 

regret  that  with  the  new  volume  the  alphabetical  in- 
dex of  secretaries  has  been  discontinued. 

How  to  Form  a  Company.  By  Herbert  W.  Jordan. 
Paper  covers,  100  pages.  Price  Is.  4d.  London : 
Jordan  &  Sons,  Ltd. 

Quicksilver  Resources  of  California.  By  Walter 

W.  Bradley.  Cloth,  octavo,  400  pages,  with  many  il- 
lustrations. This  is  Bulletin  78  of  the  California  State 

Mining  Bureau. 
Centrifugal  Pumps  and  Suction  Dredgers.  By  £.  W. 

Sargeani  Cloth,  octavo,  190  pages,  with  many  illus- 
trations Pricel5s.net.  London:  CharlesGriflSn 

&  Co.,  Ltd. 
Two  years  ago  we  reviewed  the  first  edition  of  this 

book,  and  are  glad  to  find  that  it  has  been  received  with 
so  much  appreciation  that  a  second  edition  has  become 
necessary.  Though  intended  primarily  for  the  civil 
engineer,  we  have  found  it  on  a  great  many  occasions 
helpfulin  connection witheleclricminepumps  and  with 

pump  dredges. 

COMPANY  REPORTS 
Gopeng  Consolidated. — This  company  was  formed 

in  1912  as  a  consolidation  of  the  Gopeng  and  New  Go- 
peng, which  had  been  operating  alluvial  tin  properties 

in  Perak,  Federated  Malay  States,  since  1892  and  1903 
respectively.  The  object  of  the  consolidation  was  to 
facilitate  the  financing  of  a  scheme,  conjointly  with  the 
Kinta  Tin  Mines,  for  bringing  a  new  supply  of  water  at 
higher  pressure  for  use  in  hydraulicking.  the  water  be- 

ing obtained  from  the  Kampar  river.  The  control  of 
the  company  is  in  Redruth  ;  James  Wickett  is  chair- 

man, and  Osborre  &  Chappel  are  the  managers.  The 
report  for  the  year  ended  September  30  last  shows  that 
1 ,976.950  cubic  yards  of  ground  was  treated  for  a  yield 
of  937  tons  of  tin  roncentrale.  During  the  previous 
year  the  figures  were  2,477,850  yards  and  1,018  tons, 
the  fall  being  due  to  less  ground  being  treated  in  the 
Serdang  section  The  concentrate  was  sold  for 
;fl61,180,  as  compared  with  ̂ 120,064  the  year  before, 
the  increase  being  due  to  the  temporarily  high  price  of 
tin.  The  profit  for  the  year  was  ̂ 135,010,  out  of  which 
/75,855  has  been  distributed  among  shareholders,  be- 

ing at  the  rate  of  3s.  lOd.  per  £l  share.  The  sum  of 
/14,274  has  been  written  oft  profits  to  provide  for  the 

wasting  of  the  company's  assets,  and  /lO, 725  has  also 
been  written  off  share-premium  and  reserve  accounts 
for  the  same  reason.  In  addition  /7,500  has  been 
written  off  pipeline  and  equipment  accounts.  Out  of 
the  remaining  balance,  provision  will  have  to  be  made 
for  excess  profits  duty. 

Tekka-'Taiping. — This  company  was  formed  in  1913 
as  a  subsidiary  of  the  Tekka,  for  the  purpose  of  acquir- 

ing an  alluvial  tin  property  at  Taiping,  in  the  Larut 
district  of  Perak,  federated  Malay  States.  The  con- 

trol is  in  Redruth  ;  James  Wickett  is  chairman,  and 
Osbornu  iV  Chappel  are  the  managers.  Operations 
were  slant. l  wuh  a  pump  dredge,  but  a  bucket  dredge 
was  subseq\ie:ulv  installed.  The  report  for  the  year 
ended  October  31  last  shows  that  767,000  cubic  yards 
of  ground  was  treated,  for  a  yield  of  417  tons  of  tin  con 
centrate.  The  tin  sales  realized  ;f  73,487,  and  the  total 
income  was  /76,607.  The  working  profit  was  ;^ 59, 642 
Out  of  the  profit,  ;f5,978  has  been  written  off  for  de 
preciation  of  the  dredge,  and  ;fl  2,999  has  been  distri 
buled  as  dividend,  being  at  the  rate  of  20%.  A  land- 

slip bent  the  digging  ladder,  causing  a  delay  of  33  days. 
The  bucket  capacity  has  been  reduced  from  12  to  lOJ 
cu.  ft  ,  with  the  result  that  the  digging  capacity  is  as 
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good  as  before,  while  the  wear  is  reduced  and  the  con- 
sumption of  fuel  considerably  curtailed. 

Pengkalen. — This  company  was  formed  in  1907  by 
James  Wickett,  of  liedruth,  for  the  purpose  of  acquir- 

ing an  alluvial  tin  property  at  Lahat,  in  the  state  of 
Perak,  Federated  Malay  States.  An  electrically  driven 
pump-dredge  is  employed,  and  electric  power  is  sold 
to  adjoining  operators.  The  report  for  the  year  ended 
September  30  last  shows  that  the  output  of  tin  con- 

centrate was  974  tons,  selling  for  ;^15,507.  Tribute 
yielded  ̂ 7.538,  and  the  sale  of  electric  power  ;^13,658. 
The  total  income  was  ;f35,575,  and  the  profit  ;^16,972, 
out  of  which  /6,000  was  written  off  for  depreciation, 
and  /6,000  was  distributed  as  dividend,  being  at  the 
rate  of  5%  on  the  90,000  ordinary  shares  and  15%  on 
the  10,000  preference  shares.  Dredging  has  been  diffi- 

cult lately,  as,  owing  to  the  ground  worked  being  close 
to  the  Kinta  river,  the  amount  of  seepage  water  is  con- 

siderable. In  fact,  in  the  rainy  season  it  is  impossible 
to  work  the  ground.  The  demand  for  electric  power 
is  increasing  and  much  more  could  be  sold.  The  ex- 

tension of  the  generating  plant  is  therefore  under  con- 
sideration. 

Rambutan. — This  company  belongs  to  the  Wickett 
group,  of  Redruth,  and  was  formed  in  1905  to  work 
alluvial  tin  property  in  the  northern  part  of  the  Kmta 
district  of  Perak,  Federated  Malay  Slates.  A  pump 
dredge  was  used  at  first,  but  hydraulic  elevating  was 
substituted  later.  The  report  for  the  year  ended  June 
30,  1918.  shows  that  505,700  cubic  yards  of  ground  was 
treated  for  a  yield  of  242  tons,  selling  for /^38, 259.  The 
net  profit  was  ̂ 29,327,  out  of  which, ;^13, 333  has  been 
paid  as  dividend,  being  at  the  rate  of  2s.  8d.  per  £\ 
share.  The  sum  of  /2,110  was  written  off  the  cost  of 
the  pipe-line,  and  out  of  the  balance  provision  will  have 
to  be  made  for  excess  profits  duty.  Additional  ground 
of  considerable  promise  has  recently  been  acquired, 
and  the  pipe-line  is  to  be  extended  to  reach  it. 

Chendai  Consolidated. — This  company  belongs  to 
the  Wickett  group,  of  Redruth,  and  was  formed  in  1914 
as  a  consolidation  of  the  Redhills,  Sungei  Chendai, 
and  the  Chendai  Lodes  companies,  working  alluvial 
and  lode  tin  mines  in  the  Kinta  district  of  Perak,  Fed- 

erated Malay  States.  The  report  for  the  year  ended 
April  30,  1918,  shows  that,  owing  to  scarcity  of  labour, 
operations  were  greatly  restricted .  At  the  Chendai  Lode 
property  8,337  tons  of  ore  was  milled  for  a  yield  of  37 
tons  of  tin  concentrate.  At  the  Katcha  and  Chendai 
alluvial  properties,  which  are  let  on  tribute,  the  yields 
were  17  and  91  tons  respectively.  The  total  output  of 

concentrate  was  143  tons.  The  company's  income  was 
/7,632,  and  the  profit  /"I.ISS,  out  of  which  /950  has been  employed  in  extinguishing  the  underwriting  com- 

mission account.  For  the  year  previously  there  was 
an  adverse  balance  of  /130. 

Brakpan  Mines. — This  company  belongs  to  the  Con- 
solidated Mines  Selection  group,  and  was  formed  in 

1903  to  acquire  from  the  Transvaal  Coal  Trust  a  num- 
ber of  gold  claims  on  the  farm  Brakpan  in  the  Far 

East  Rand.  Milling  started  in  19n.  and  the  first  divi- 
dend was  for  the  year  1912.  The  report  for  1918  shows 

that  712.900  tons  of  ore  was  raised,  and  after  the  re- 

moval of  waste,  617,100  tons  averaging  S'68dwt.  was 
sent  to  the  mill.  The  yield  of  gold  by  amalgamation 
was  177,688  oz.,  and  by  cyaniding  80,584  oz.,  making 
a  total  of  258,272  oz.,  worth  £1,089,959,  being  837 
dwt.  or  35s.  4d.  per  ton  milled  The  working  cost  was 
/723,948,  or  253.  5d.  per  ton,  leaving  a  working  profit 
of  /366,010,  or  lis.  lOd.  per  ton.  The  dividendsab- 
sorbed  /257,107,  being  at  the  rate  of  32,J°o.  As  com- 

pared with  the  previous  year,  the  yield  was  lOd.  higher 
and  the  working  cost  3s.  2d.  higher,  while  the  work- 

ing profit  was  ;f  116,000  less,  and  the  dividend  /110,413 
less.  Developments  during  the  year  did  not  fully  main- 

tain the  reserve,  and,  in  addition,  many  low-grade 
blocks  had  to  be  eliminated  from  the  estimate  on  ac- 

count of  the  increase  in  working  cost.  The  reserve  at 
December  31  stood  at 2, 7 18. 000  tons  averaging  8. 7 dwt., 
as  compared  with  3,268,000  tons  averaging  92  dwt. 
the  year  before.  Water  troubles  continue  to  interfere 
with  shaft  sinking  in  the  new  area,  and  the  cementa- 

tion process  has  been  applied  for  the  purpose  of  de- 
creasing the  flosv. 

Springs  Mines. — This  company  belongs  to  the  Con- 
solidated Mines  Selection  group,  and  was  formed  in 

1909  to  acquire  from  the  Transvaal  Coal  Trust  a  num- 
ber of  gold  claims  on  the  farm  Rietfontein  No.  4  in  the 

Far  East  Rand.  Milling  commenced  in  1917.  Ad- 
ditional ground  was  recently  acquired  on  Government 

lease.  The  report  for  1918  shows  that  526,548  tons  of 
ore  was  raised,  and  after  the  removal  of  waste.  427.610 
tons  averaging  1076  dwt.  was  sent  to  the  mill.  The 
yield  by  amalgamation  was  92,610 oz  ,  and  by  cyanid- 

ing 122,705  oz.,  making  a  total  of  215,315  oz.,  worth 
£9Q5.m.  being  1007  dwt.  or  42s.  4d.  per  ton  milled. 
The  working  cost  was  ;f482,081,  or  22s.  6d.  per  ton, 
leaving  a  working  profit  of  ;f 423, 695,  or  19s.  lOd.  per 
ton.  Out  of  the  profits  ̂ ^85. 759  was  written  off  de- 

velopment suspense  account,  and  £62.343  was  paid  as 
tax  and  Government  share  in  the  profits.  The  share- 

holders received  £^144.187,  being  at  the  rate  of  12J%, 
and  in  addition  received  a  dividend  in  the  form  of 
shares  in  West  Springs,  at  the  rate  of  one  share  for 
every  10  held  in  Springs  Mines,  representing  £115,000. 
The  expenditure  on  shaft-sinking  and  equipment  dur- 

ing the  yearxyas  £^189,671.  As  compared  with  the  pre- 
vious year,  the  yield  per  ton  was  3s.  4d.  higher,  while 

the  working  cost  was  only  5d.  higher.  No.  3  shaft, 
in  the  new  area,  has  passed  through  the  dolomite  with- 

out encountering  any  undue  water- flow.  The  ore  re- 
serve at  December  31  was  estimated  at  2,368,000  tons 

averaging  9'3  dwt.,  as  compared  with  2,567.000  tons 
averaging  9  8  dwt.  the  year  before.  The  decrease  in 
tonnage  and  value  is  due  to  ore  in  the  North  Shaft 
section  proving  of  lower  grade  than  originally  estima- 

ted, and  its  consequent  elimination. 
City  &  Suburban. — This  company  was  formed  in 

1887  under  Natal  laws  to  acquire  an  outcrop  property 
in  the  central  Rand.  Of  late  years  the  technical  con- 

trol has  been  with  the  Central  Mining  group.  Excel- 
lent dividends  have  been  paid  regularly  until  a  year 

ago,  but  the  mine  is  now  nearing  its  end.  The  report 
for  the  year  1918  shows  that  282,568  tons  of  ore  was 
raised,  and  after  the  rejection  of  12%  waste,  248,730 
tons,  averaging  8  44  dwt  gold  per  ton,  was  sent  to  the 
mill.  The  yield  by  amalgamation  was  68,969  oz.,  and 
by  cyanide  31.342  oz  ,  making  a  total  of  100.311  oz., 
worth  £4 16,922,  or  33s.  6d  per  ton  milled.  The  work- 

ing cost  was  /369,516,  or  29s.  8d.  per  ton,  leaving  a 
working  profit  of  /47,406,  or  3s-  lOd.  per  ton.  The 

shareholders  received  a  dividend  of  £"25,500,  being  at the  rate  of  Is.  6d.  per  £4  share.  The  amount  of  ore 
milled  was  57,720  tons  less  than  in  1917,  the  yield  per 
ton  was  lOd.  less,  and  the  working  profit  was  £^112,065 
less.  This  comparatively  unfavourable  result  was  due 
to  several  causes,  of  w  hich  flooding  of  the  lower  levels, 
the  partial  crushing  of  the  shaft  pillars,  and  the  scar- 

city of  labour  may  be  mentioned  The  reserve  at  De- 
cember 31  was  calculated  at  348.200  tons  averaging 

77  6dwt  ,  a  fall  of  163,700  tonsduring  the  year.  >iore 
recent  developments  have  proved  the  existence  of  fur- 

ther supplies  of  ore  of  fair  quality.  At  the  present  time 
the  deliveries  of  ore  are  so  restricted,  owing  chiefly  to 
scarcity  of  labour,  that  only  80  of  the  150  stamps  are 
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working.     The  future  of  the  mine  is  uncertain. 
New  Heriot. — This  company  was  formed  in  1887 

under  Natal  laws  to  acquire  a  small  property  on  the 
outcrop  in  the  central  Rand,  and  the  control  is  in  the 
same  hands  as  the  City  &  Suburban.  The  mine  was 
continuously  profitable  for  many  years,  but  the  ore  is 
nearly  exhausted  and  reclamation  of  ore  in  the  upper 
levels  is  difficult.  The  report  for  1918  shows  that 
170.836  tons  was  raised,  and  after  the  removal  of  19% 

waste,  137,500  tons,  averaging  6'88d\vt.  gold  per  ton, 
was  sent  to  the  mill.  The  yield  by  amalgamation  was 
31,131  oz  ,  and  by  cyanide  14,478  oz.,  making  a  total  of 
45,60907..,  worth  ;f  189, 728,  or  27s.  7d.  per  ton  milled. 
The  working  cost  was  /190,294,  or  27s.  8d.  per  ton,  so 
that  the  balance  was  on  the  wrong  side.  As  compared 
with  1917,  the  ore  milled  was  37,000  tons  less,  and  the 
yield  per  ton  was  5s.  4d.  lower.  Thus  the  total  yield 
was  /67,000  less,  while  the  working  cost  showed  a  rise 
of  /6,785.  The  increase  in  the  cost  was  chiefly  due  to 
difficult  development  work  required  in  order  to  make 
it  possible  to  mine  ore  left  behind  in  the  upper  work- 

ings. The  decreased  output  of  ore  was  chieflv  due  to 
flooding  of  the  levels  during  the  abnormal  rains  at  the 
beginning  of  the  year.  The  ore  reserve  is  estimated  at 
223,420  tons,  averaging  7  12dwt.,  a  fall  of  11 1,560  tons 
as  compared  with  the  previous  year.  In  addition  there 
are  a  number  of  pillars  calculated  to  contain  90,000  tons 
averaging  6dwt.  per  ton. 

Princess  Estate. — This  company  was  fonned  in  1888 
to  acquire  property  in  the  western  Rand,  and  in  1911 
the  property-  of  adjoining  companies  was  absorbed. 
Dividends  were  paid  in  1897  and  1899,  and  from  1908 
to  1911.  A  year  ago  additional  capital  was  raised  in 
order  to  continue  sinking  and  to  provide  new  equip- 

ment. The  control  is  with  the  Goerz  group,  now  the 
Union  Corporation.  The  report  for  1918  shows  that 
243,046  tons  was  raised,  and  after  the  rejection  of 
waste,  222,430  tons,  averaging  6  26  dwt.  gold  per  ton, 
was  sent  to  the  mill.  The  yield  by  amalgamation  was 
54,912  oz.,  and  by  cyanide  13,598  oz.,  making  a  total 
of  68,510  oz.,  worth  /290,192,  or  26s.  Id.  per  ion 
milled.  The  working  cost  was  /322,841,  or  29s.  per 
ton,  so  that  a  loss  was  incurred  of  /32,649,  or  2s.  lid. 
per  ton.  This  loss  was  due  chiefly  to  less  ore  being 
raised  owing  to  shortage  of  labour  and  to  underground 
rearrangements  in  conneciion  with  the  plan  for  deeper 
sinking.  For  the  same  reason  developments  have  been 
less  than  usual.  The  ore  reserve  is  calculated  at 
380,000  tons  averaging  72  dwt.,  as  compared  with 
503,000  tons  averaging  7  1  dwt.  the  year  before.  Since 
the  turn  of  the  year  labour  has  been  more  plentiful  and 
the  rate  of  output  of  ore  has  increased. 

Dundee  Coal. — This  company  was  formed  in  1889 
under  Natal  laws  to  work  coal  deposits  in  northern 

Natal.  In  1913  the  properties  of  the  St.  George's  Coal 
Co.  were  absorbed.  The  report  for  1918  shows  that 
336,537  tons  of  coal  was  raised.  During  the  year  coke 
manufacture  was  started,  with  28  beehive  ovens  at  St. 

George's,  and  26  at  Burnside,  and  the  output  was  8,288 tons.  The  income  from  the  sales  of  coal  and  coke  was 
;f453,495,  and  the  profit  was  ;^96,015,  out  of  which 
;^30,700  has  been  paid  as  dividend  at  the  rate  of  20?^, 
/20,897  has  been  written  off  for  depreciation,  and 
;f  40,000  placed  to  reserve. 
Kaduna.— This  company  was  formed  in  1910  to  ac- 

quire alluvial  tin  properties  in  Nigeria.  The  first  prop 
erties  to  be  investigated  were  in  the  Kano  district,  but 
subsequently  properties  in  the  Arim  district,  16  miles 
southwest  of  Bukeru,  were  acquired.  Production 
started  in  1912.  Lake  &  Currieare  the  consulting  engi- 

neers, and  J.  E.  Snelus  is  manager.  The  report  for 
the  year  ended  October  31  shows  that  1795  tons  of  tin 

concentrate  was  recovered.  If  it  had  not  been  for  the 
scarcity  of  native  labour,  the  output  would  have  been 
greater.  The  accounts  show  sales  bringing  in  ;f  43,908, 
and  a  profit  of  /14,043,  out  of  which  .^8.340  has  been 
paid  as  dividend,  being  60%  on  the  capital  issued, 
/13,900.  The  general  reserve  account  stands  at 
;^13,964,  and  it  is  now  proposed  to  capitalize  ̂ 13,900 
of  this  by  the  issue  of  new  shares  at  par.  During  the 

year  part  of  the  company's  ground  has  been  handed overto  a  subsidiary  formed  for  the  purpose,  the  Kaduna 
Prospectors,  Limited.  This  company  will  examine 
and  develop  the  property. 

Wolfram  Mining  &  Smelting. — This  company  was 
formed  in  1909  to  acquire  the  Penasqueira  wolfram 
mines  in  the  province  of  Beira  Baixa,  Portugal,  the 
vendor  being  a  Dutch  firm.  The  present  report  covers 
the  two  years  ended  September  30,  1917,  and  Septem- 

ber 30,  1918,  respectively.  During  the  first  year  the 
sales  of  wolfram  were  /32,446  and  the  profit  /4,194, 
and  during  the  second  /50,126  and  ;fl6,606  respec- 

tively. Great  difficul ties  wereexperier.ced  in  despatch- 
ing concentrate  to  England  during  the  war.  Eventu- 
ally it  was  decided  to  sell  to  French  buyers,  but  owing 

to  local  official  disputes  as  to  prices  the  sales  were 
hampered.  Since  the  close  of  the  war  the  ore  has  been 
taken  in  very  small  quantities.  The  directors  consider 
it  advisable  not  to  distribute  any  dividend  while  the 
market  is  so  uncertain. 

Tharsis  Sulphur  and  Copper. — This  company  was 
formed  in  1866  to  work  pyrites  mines  in  the  south  of 
Spain.  Its  headquarters  are  in  Glasgow,  and  it  has 
several  metal  works  in  this  country  where  copper  is 
extracted  from  the  burnt  pyrites.  The  report  for  1918 
shows  that  328,601  tons  of  ore  was  raised  from  the 
Calanas  mine,  and  that  the  output  of  refined  copper 
was  3.246  tons  The  net  profit  for  the  year  was 
^126,295,  out  of  which  ̂ 125,000  has  been  distributed 
as  dividend,  being  at  the  rate  of  10%. 

Mason  &  Barry. — This  company  operates  the  San 
Domingos  sulphur  and  copper  mine  at  Mertola,  Portu- 

gal, and  was  formed  in  1858.  The  report  for  191 8  shows 
that  the  exports  of  ore  have  been  greatly  restricted  by 
shortage  of  shipping.  The  amount  of  ore  raised  was 
80,079  tons,  asagamst  154.762  tons  in  1917,  and  193,127 
tons  in  1916,  and  the  shipments  were  35,490  tons  as 
compared  with  43,529  tons  and  202, 176  tons  The  pro- 

fit for  the  year  was  /772.  For  the  first  time,  the  com- 
pany finds  itself  unable  to  pay  a  dividend.  The  pos- 
ition has  not  improved  since  the  turn  of  the  year  and 

shipping  is  still  scarce.  The  company  has  also  been 
troubled  by  adverse  mining  conditions,  among  other 
things  an  underground  fire  and  bad  ventilation,  but  the 
directors  do  not  see  any  reason  to  anticipate  difliculty 
in  restoring  the  old  rate  of  output,  and  only  the  in- 

ability to  deliver  pyrites  restricts  the  business  of  the company. 

Mazapil  Copper. — This  company  was  formedin  1891 
to  acquire  copper  mines  in  the  state  of  Zacatecas,  Mexi- 

co. The  office  is  in  Manchester.  J.  F.  .\llan  is  consult- 
ing engineer,  and  R.  H. Jeffrey  is  manager.  Copper, 

lead,  golii,  and  silver  are  produced.  Theconipany  has 
twosmeliiiiK  plants,  theproductsof  which  are  lead  bul- 

lion and  copper  matte  Operations  were  suspended 
from  1913  to  1917  owing  to  the  revolution.  The  report 
for  the  year  1918  contains  no  particulars  of  output,  but 
mentions  that  the  net  profit  was  .f  26.614,  which,  added 
to  the  balance  brought  forward  from  1917,  madea  dis- 

posable profit  of  ̂ 42,927.  Out  of  this,  £31,686  has 
been  distributed  as  dividend,  being  at  the  rate  of  7J%. 
Owing  to  the  fall  in  the  price  of  copper,  the  present  pos- 

ition is  uncertain,  and  the  production  of  copper  matte 
shows  little  or  no  profit. 
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EAST  POOL  &  AGAR,  LIMITED. 
Directors  :  H.  Montague  Rogers  (Chairman),  J.  C.  Gardner,  J.  M    Holman,  W.  J.  Loring,  C.  Algernon 

Moreing.     General  Managers  :  Bewick,  Moreing  &  Co.     Secretary  :  J    F.  Maynard      Office:  The 

Mine,  Carn  Brea,  Cornwall.     Formed  1913.       Capital :  ;{'120.000  in  shares  of  5s.  each. 
Business  :  Works  a  tin-wolfram-arsenic  mine  between  Camborne  and  Redruth. 

not  have  been  furnished  by  East  Pool  There wasan- 
other  scheme  on  foot  for  the  refining  of  the  arsenic  pro- 

duced. The  old  ffues  were  to  be  abolished  and  the 
arsenic  soot  handled,  which  would  oust  the  middleman. 

Mr.  C.  Algernon  Moreing  seconded  the  motion.  He 
said  during  the  past  few  years  he  had  been  able  to  re- 

port that  the  attendance  of  the  workmen  had  shown  a 

great  impros'ement.  It  was  now  with  pleasure  that  he 
was  able  to  state  a  further  improvement  in  this  respect. 
During  1918  they  were  able  tomaintain  their  output  de- 

spite the  large  demands  made  upon  their  labour  on  ac- 
count of  the  war.  In  1913  lost  shifts  amounted  to  14% 

and  in  191Sto4  3%.  The  reduction  was  very  large  and 
wasof  e.Ntreme  importanceintheefficientworking  of  the 
mine.  The  workmen  were  to  be  congratulated  upon 

responding  to  the  directors'  endeavours  to  bring  about 
such  an  impro\'ement.  Much  credit  was  also  due  to 
the  local  management  of  the  mine.  Every  effort  was 
being  made  by  the  directors  to  improve  working  con- 

ditions and  also  by  the  Joint  Industrial  Council  of  the 
Tin  Mining  Industry,  and  he  saw  no  reason  why  the 
good  feeling  now  existing  on  the  mine  should  not  con- 

tinue to  improve.  Very  little  main  driving  or  rising 
was  done  on  the  Rogers  lode.  It  must  be  apparent  that 
the  development  of  the  Rogers  lode  had  fallen  back  dur- 

ing the  year  and  had  not  keptpace  withtheextraction  of 

ore  on  that  lode.  This  w-as,  of  course,  anticipated,  but 
he  had  no  wish  to  alarm  them,  because  the  main  devel- 

opment had  been  carried  far  ahead  of  normal  require- 
ments by  the  time  they  started  drawing  heavily  on  the 

lode,  but  as  soon  as  possible  the  development  would  be 
resumed.  The  reason  for  curtailing  the  work  last  year 
was  solely  a  shortage  of  efficient  labour,  which  not  only 
prevented  them  having  the  usual  amount  of  ground  de- 

veloped but  also  seriously  hampered  increasing  the  out- 
put of  black  tin  to  the  fullest  degree.  Had  more  la- 

bourbeen  available  there  was  no  doubt  they  could  have 
increased  the  output  to  a  much  greater  extent.  As  ex- 

tra labour  was  not  available  it  was  necessary  to  with- 
draw most  of  the  miners  from  the  main  development 

and  place  them  on  intermediate  work.  In  the  face  of 
these  adverse  conditions  they  were  able  to  increase  the 
output  of  black  tin  from  943  tons  in  1917  to  1,280  tons 
last  year,  an  increase  of  35%,  which,  in  view  of  the  cir- 

cumstances, was  extremely  satisfactory.  Further  dia- 
mond drilling  was  carried  on  with  satisfactory  results 

and  the  cost  per  foot  was  reduced  from  lis.  7d.  in  1917 
to  8s.  3d.  in  1918.  It  was  intended  to  make  certain  ad- 

ditions to  the  concentrating  plant,  and  plans  had  been 
prepared,  but  unfortunately  the  necessary  work  for  car- 

rying this  into  effect  could  not  be  secured.  This  addi- 
tional plant  was  for  the  purpose  of  reducing  the  value 

of  the  tailings  from  the  mill.  While  the  percentage  of 
extraction  had  been  maintained  the  value  of  the  tailings 
had  increased  on  account  of  the  higher-grade  ore  treat- 

ed They  were  hopeful  that  the  additional  plant  when 
installed  would  effect  an  appreciable  saving.  No  work 
was  done  in  the  new  compartment  of  East  Poo!  shaft, 
as  the  men  previously  engaged  at  that  place  had  to  be 
employed  on  work  in  connection  with  the  new  electric 

pump  plant. The  motion  to  adopt  the  reportand  accounts  was  car- 
ried unanimously. 

The  sixth  ordinary  general  meeting  of  East  Pool  & 
Agar,  Ltd.,  was  held  at  the  mine,  Carn  Brea,  Cornwall, 
on  April  16,  Mr.  H.  Montague  Rogers(Chairman  of  the 
company)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 

for  the  year  1918,  said  that  the  company's  receipts  had 
risen  from  ̂ 178.710  for  1917  to /294, 890  for  1918.  The 
profits  last  >ear  were  /103,784,  and  in  1917  ;f59,651. 
The  expenditure  was  proportionately  increased,  and 
prices  of  coals  and  materials  had  bounded  up.  In  1917 
pumping  charges  were  ;f  14.388,  and  in  1918  £19,047. 
Labour  costs  had  also  increased  :  in  1913,  551  employees 
received  /37,000,  and  in  1918,  520  employees  received 
;f  63,997.  Comparing  1914  and  1918,  there  was  an  in- 

crease of  81  %  per  employee,  and  contract  men  were  in- 
creased to  120%.  The  principalexpenditurehad  been  in 

mine  developments,  etc.,  £Z1  ,bll ;  underground  work- 
ing, .f  63, 211  ;  treatmenton  surface,  £43,112  ;  anddues, 

£7,126.  Salesoftin,  1,250  tons,  had  reached  £249,543, 
giving  an  average  of  £l94.  ISs.  6d-,  against  943^  tons 
and  £129,263  in  1917.  Tin  was  their  main  product,  and 
they  sold  336J  tons  more  than  in  the  previous  year,  the 
output  for  which  realized  £120.280  less.  Wolfram  was 
produced  at  slightly  less  price,  v.hile  there  was  less  ar- 

senic, with  an  increased  price  of  £3  per  ton.  Out  of 
the  balance  available  the  directors  proposed,  instead  of 
a  cash  dividend,  to  capitalize  £30,000,  increasing  the 
capital  of  the  company  to  £150.000  by  the  creation  of 
120,000  new  shares  of  5s,,  which  would  be  forthwith 
distributed  among  the  shareholders  in  the  proportion 
of  one  fully- paid  share  to  every  four  shares  held.  The 
reserve  account  had  been  increased  to  £20.000,  which 
was  thought  ample  to  provide  for  excess  profits  duty 
and  other  contingencies.  Their  liquidassetsamounted 
to £137,859,  against  £99,512  for  1917,  £43,525 for  1916. 
and  £19,224  for  1915. 

During  the  yeartwonewcompanieshad  been  formed, 
which  would  be  a  credit  to  the  industry  :  Tehidy  Min- 

erals, Ltd  ,  and  Tolgus  Mines,  Ltd.  The  former  com- 
prised a  vast  area  and  there  were  immense  possibilities 

connected  with  it.  The  future  of  these  concerns  de- 
pended entirely  on  the  price  of  minerals.  Tolgus  was 

an  offshoot  of  East  Pool.  Their  lodes  were  chasing 
straight  intoTolgus,  and  they  proposed  todrive  through 
the  Agar  section  of  liast  Pool  into  that  place.  He  be- 

lieved there  were  great  possibilities  in  the  future,  and 
one  could  look  with  longing  eyes  towards  Tolgus.  Dur- 

ing the  year  pumping  had  caused  agreat  deal  of  anxiety, 
but  thanks  to  the  energy  and  skill  of  the  management 
they  were  not  going  to  be  washed  out,  as  was  rumoured. 
They  had  installed  electric  pumps,  and  the  top  section 
was  working  :  the  second  section  would  be  installed  by 
the  end  of  the  week.  There  was  now  no  need  for 
anxiety. 

It  was  the  duty  of  all  connected  with  Cornish  mining 
to  do  all  they  could  in  research  work.  For  some  time 
past  tests  had  been  made  by  Mr.  A.  Richards  for  chlori- 
dizing  tin  oxide.  The  Government  badly  wanted  real- 

gar and  did  not  know  where  to  get  it  Government  re- 
search scientists  visited  the  mine,  and  in  collaboration 

with  Mr,  Taylor  and  his  staff  experimented  and  com- 
pleted the  high-class  product  required.  If  Mr.  Rich- 

ards' furnace  had  not  been  in  existence  realgar  would 
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SOUTH    CROFTY.    LIMITED. 
Directors:  Francis  Allen   [Chairman).  H    J.   Meyerstein,  Colonel  H    A    Micklem.     Secretary:  T.  Wallace 
Evans.    O^ce  :  6,  Broad  Street  Place,  London,  EC. 2      Formed  1906      Ca(>ilal  :  ;f  50,000  in  shares  of  5s.  each. 

Riisiiicss  :   Works  a  tin-wolfram-arsenic  mine  between  Camborne  and  Redruth. 

The  ihirteenlli  ordinary  «eneral  meeting  of  South 
Crofty,  Ltd  ,  was  held  on  April  16  at  Winchester  House, 

London,  EC,  Mr.  Francis.Mlen  IChairmanofthecom- 
pany)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  1918,  said  the  year  had  been  one  of 
unexampled  prosperity  in  the  affairs  of  the  company 
The  board  had  dealt  with  the  profit  in  a  way  he  be 
lieved  was  right  on  behalf  of  the  shareholders.  They 
had  increased  their  income-tax  reserve  account,  and 

liad  carried  forward  a  balance  of  nearly  /'28.000,  but 
out  of  that  they  had  to  provide  for  excess  profits  duty. 
It  was  at  first  expected  that  the  amount  for  excess 
profits  duty  would  range  from  /l  7,000  to  if  19,000,  but 
since  that  meeting  their  auditors  had  informed  them 

that  they  could  look  forward  to  a  very  substantial  re- 
duction in  that  amount.  The  most  material  point  they 

had  to  consider  was  in  regard  to  the  capitalization  of 
the  reserve,  and  he  was  glad  to  say  that  in  regard  to 
that  they  were  a  unanimous  board,  and  they  had  the 
authority  of  their  auditors  that  it  was  a  prudent  thing 
to  do  In  doubling  their  capital  shareholders  might 
take  the  view  that  it  practically  watered  their  stock  and 
reduced  the  value  of  their  present  holding,  but  the 
board  hoped  that  in  the  days  to  come  they  might  pull 
the  company  to  a  point  of  prosperity  when  the  shares 
which  would  be  issued  by  way  of  bonus  shares  might 
become  of  the  \alue  at  which  the  shares  were  at  pres- 

ent. Though  they  capitalized  their  reserve  with  the 
exception  of  /3,000  or  ;f4,000,  the  reserve  would  dis- 

appear from  the  account  next  year.  They  did  not  pro- 
pose to  add  further  to  the  reserves  this  year. 

Mr.  H,  J.  Meyerstein  seconded  ihe  resolution. 
Mr.  Josiah  Paull,  the  Manager,  said  the  past  year 

had  been  the  most  successful  financially  in  the  history 
of  the  mine,  and  excellent  prices  generally  were  re- 

ceived. The  working  cost  at  just  under  35s.  sounded 
high,  but  it  compared  favourably  with  other  Cornish 
mines.  As  a  whole,  the  development  work  for  the  past 
year  had  not  been  very  successful,  the  chief  point  being 
the  drive  east  of  the  225  fni.  le\el  cross-cut  north  of 
Robinson's.  That  drive  was  on  a  lode  which  with  re- 

gard to  position  corresponded  lo  the  Rogers  lode  in 
East  Pool  mine.  He  was  strongly  of  opinion  that  the 
lode  on  which  they  were  driving  was  not  the  Rogers, 
but  a  small  south  dipper  which  had  interfered  with  or 
faulted  with  Rogers  Certain  development  they  had 
carried  out  to  the  north  of  their  main  workings  between 

Robinson's  and  Palmer's  shafts  had  materially  added 
to  their  ore  reserves.  .\s  regarded  the  Castle-an-lJinas 
mine,  that  so  far  had  come  up  to  his  expectations  and 
was  a  virgin  proposition  The  Cornish  mines  had  been 
badly  hit  during  the  past  few  months  by  the  slump  in 
tin  and  arsenic,  but  if  the  price  of  coal  and  materials 
would  also  go  down  things  would  not  be  so  bad.  He 
could  not  believe  that  this  state  of  affairs  would  last 
indefinitely,  but  in  the  meantime  they  could  not  expect 
to  get  much  profit  from  the  mines  in  Cornwall.  Though 
the  present  period  through  which  they  were  passing  was 

a  lean  one,  there  were  just  as  good  times  ahead  of  South 
Crofty  as  those  passed  through  in  recent  years. 

The  report  and  accounts  were  unanimously  adopted. 
The  Chairman  said  they  now  came  to  a  resolution 

which  he  might  call  the  commencement  of  a  contro- 
versial matter  When  the  question  came  before  the 

board,  Mr,  Meyerstein  had  been  asked  by  shareholders 
whom  they  looked  upon  as  serious  men  of  business 
whether  it  would  not  be  wise,  instead  of  going  into 
further businessof  theCastle-an-Dinas  nature,  tospread 
their  interest  into  other  countries.  Colonel  Micklem 
did  not  see  his  way  to  fall  in  with  that  view,  and,  in 
fact,  strongly  objected  to  it.  .Accordingly,  he,  the 
Chairman,  suggested  that  it  should  be  left  to  the  share- 

holders to  decide,  with  a  view  to  avoiding  anything  like 
a  public  controversy  He  wished  to  point  out  that  it 
was  not  (rue,  as  many  people  thought,  that  the  ten- 

dency in  Cornwall  was  to  remain  there  as  far  as  in- 
vestments were  concerned.  As  a  matter  of  fact,  those 

interested  in  Cornish  mining  had  taken  up  investments 
in  the  Malay  States  and  Nigeria,  but  unfortunately  thev 
formed  new  companies  in  order  to  do  so,  or  otherwise 
the  old  companies  would  have  been  in  a  state  of  greater 
prosperity  to-day.  As  was  stated  in  tne  circular,  they 
had  absolutely  nothing  whatever  in  their  minds  and  no 
proposition  in  view,  but  simply  wished  to  test  the  views 
of  (he  shareholders,  so  that  if  Mr.  Paull  became  aware 
of  any  promising  investment  they  would  be  at  liberty 
to  take  it  up.  They  certainly  would  not  take  up  any 

investment  unless  it  met  with  Mr.  Paull'sapprobation. 
He  pointed  out  that  they  had  a  splendid  staff  on  the 
technical  side  to  carry  through  anything  of  that  kind. 
They  had  made  a  successful  investment  in  Castle-an- 
Dinas  and  had  never  had  cause  to  regret  it.  They  did 
this  out  of  current  money,  and  they  thought  they  might 
make  similarly  good  investments  abroad  He  con- 

cluded by  proposing  :  "  That  the  directors  be  author- ized to  acquire  and  work  or  take  an  interest  in  any 

mining  undertaking  in  any  part  of  the  world." Mr.  H.  J.  Meyerstein  seconded  the  resolution. 
Colonel  Micklem  said  that  the  \ital  issue  before  the 

meeting  was  whether  the  company  should  acquire  and 
work  mining  undertakings  abroad.  The  company  was 
formed  for  the  express  purpose  of  working  a  particular 
mine  in  Cornwall.  The  staff,  including  their  highly 
qualified  manager,  was  the  statf  required  to  carry  on 
their  operations  in  Cornwall,  and  no  more.  The  work- 

ing capital  and  reserve,  weakened  already  by  the  pur- 
chase of  Castle-an-Dinas,  should  not  be  withdrawn 

from  South  Croftv  just  at  the  time  when,  owing  to  the 
uncertain  general  outlook,  the  importance  of  being  well 
supplied  with  funds  was  at  its  greatest,  nor  should 
their  manaijer  be  withdrawn  from  the  mine  at  the  time 
his  presence  was  most  needed.  Both  courses  would 
be  disastrous  to  South  Crofty. 

The  Chairman  said  that  proxies  had  been  received 
as  follows:  —  On  Colonel  Micklem's  side,  59  share- 

holders, holding  28,845  shares  ;  and  on  the  other  side, 
288  shareholders,  holding  116,184  shares. 

The  resolution  was  then  put  to  the  meeting  and  was 
carried,  33  voting  for  it  and  Colonel  Micklem  against. 

Colonel  Micklem  demanded  a  poll,  but  subsequently 
withdrew  his  demand. 
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THARSIS  SULPHUR   &   COPPER  CO.,    LTD. 
Directors  :  Lord  Glenconner  {Chairman).  \V    P.  Kuiherford  Jr.  \Matiagiiig  Director).  Sir  H.   E.   Maxwell, 
S    C.  Hogarth.  L.  O.  Schmidt.  R.  Millet.  A.  J.  J.  Messean,  F.  A.  Ducoing.  Hugh  Brown.     Secretary  :  George 

Reid.     OWct-:  130,  West  George  Street,  Glasgow      Formed  1866      Ca^i>(?/ ;  /1,250,000. 
Business  :  Operates  pyrites  mines  in  the  south  of  Spain. 

The  annual  ordinary  general  meeting  of  the  Tharsis       have  had  to  face,  we  are  fortunate  in  being  able  to 
recommend  to-day  a  dividend  of  10%,  free  of  income 
tax.  which,  may  I  remind  you,  is  equal  to  14%  less  tax. 

With  regard  to  prospects,  the  future  is  very  uncer- 
tain. Copper  is  one  of  the  few  commodities  which  has 

fallen  heavily  in  price  since  the  Armistice,  At  that 
date  we  were  getting  £135  a  ton  for  our  brand  ;  to-day 
the  price  is  £80,  a  figure  which  must  be  unprofitable 
for  many  mines.  The  prices  obtainable  for  the  sul- 

phur in  pyrites  generally  do  not  under  the  present  cir- 
cumstances yield  a  return  commensurate  with  the  high 

costs,  due  largely  to  high  freights  This  question  of 
freight  is  one  that  affects  us  at  every  turn,  because 
every  ton  of  our  ore  is  shipped  and  even  our  sales  in 
Spain  are  delivered  by  coasting  steamers.  Stores  for 
the  mines  are  affected  by  the  same  cause,  making  the 
price,  especially  for  coal,  very  high  by  the  time  it  is 
delivered  out  there.  Taking  a  longer  view,  Ihaveevery 
confidence  in  our  position.  We  have  enormous  quan- 

tities of  ore  and  are  prepared  for  a  large  production 
when  the  demand  arrives.  The  mines  are  equipped 
with  the  most  modern  plants,  and  we  are  constantly 
striving  for  still  greater  efficiency  and  economy  in  work- 

ing in  all  departments  Thestaff  at  home  and  in  Spain 
have  had  another  strenuous  year  and  are  deserving  of 
our  appreciation  The  duties  of  works  officials  have 
been  exceptionally  trying,  and  in  Spain  most  members 
of  the  British  staff  have  been  at  their  posts  for  five 
years  without  a  change.  Beforeconcludinglwishtoex- 
press  the  pleasurel  have  in  welcoming  MM .  Messean  and 
Ducoing,  who  have  come  over  from  Paris  to  be  with 
us  here  to-day.  With  these  remarks  I  beg  to  move  : 
"  That  the  statement  of  accounts  and  balance  sheet  and 
the  reports  of  the  directors  and  auditors  thereon  for  the 
year  ended  December  31,  1918,  be  and  the  same  are 
hereby  received,  approved  and  adopted  .  that  a  divi- 

dend of  4s.  per  share,  equal  to  10%  on  the  capital  of 
the  company,  free  of  income  tax,  be  now  sanctioned 
and  declared ,  payable  on  and  after  Friday,  the  9th  day 
of  May  next  :  and  that  the  balance  of  ;f  29, 034.  16s.  6d. 

be  carried  forward  to  the  credit  of  the  year  1919  " 
Mr.  A.  J    .Messean  (Paris)  seconded 
The  Chairman  invited  questions,  but  none  were  ask- 
ed and  the  motion  was  carried  unanimously. 
The  Chairman  :  I  shall  now  move  the  re-election  of 

the  retiring  directors,  the  Right  Hon.  Sir  Herbert 
Maxwell,  Bart  .  Mr.  S.  Crawford  Hogarth  and  Mons. 
Louis  Oscar  Schmidt. 

Mr.  F.  .-\.  Ducoing  (Paris)  formally  seconded  and 
tlie  motion  was  unanimouslv  adopted. 

Mr.  I<  G  Maclennan  (Glasgow) :  I  have  much  pleas- 
ure in  moving  that  Mr.  .Alexander  Moore,  C  .A  ,  Glas- 

gow, and  Mr  Robert  Campbell  Mackenzie,  C.A., 
(ilasgow,  be  paid  the  sum  of  300  guineas  for  auditing 
the  books  and  accounts  of  the  company  for  the  past 
year,  the  amount  to  be  equally  divided,  and  that  they 
be  re-elected  auditors  of  the  company  for  the  current 

year. 

Mr.  J.  L.  McCallum  (Glasgow)  seconded  and  the 
motion  was  unanimously  adopted. 
TheChairman  :  That,  gentlemen,  concludesthebusi- ness. 

Sulphur  and  Copper  Company,  Ltd  ,  was  held  on  .April 
30  in  the  offices  of  the  company.  136.  West  George 
Street,  Glasgow,  Lord  Glenconner  (Chairman  of  the 

company)  presiding.  '' 
The  Chairman  said  ;  The  report  and  statement  of 

accounts  have  been  in  your  hands  for  some  days,  and 
1  propose  that  we  take  them  as  read  Our  balance 
sheet,  I  think  you  will  agree,  requires  little  comment 
from  me.  It  shows  our  mines,  railways,  machinery, 
and  plant  at  very  low  written  down  values  as  a  result 
of  the  conservative  policy  which  we  have  always  fol- 

lowed. The  item  "  Stocks  in  trade  in  Spain,  including 
preparatory  works,"  now  stands  at  ̂ 816,302.  This 
includes  the  amounts  spent  in  removing  overburden 
from  the  various  open-cuts,  which  will  be  writtendown, 
as  usual,  by  a  tixed  charge  per  ton  of  ore  as  it  is  mined 
.\lthough  our  Calanas  mine  alone  can  regularly  supply 
more  ore  than  we  have  shipped  during  recent  years, 
we  have  considered  it  advisable  to  continue  uninter- 

ruptedly the  programme  of  development  of  the  Sierra 
BuUones  and  North  Lode  open  cuts  at  Tharsis  which 
we  had  mapped  out  before  the  war. 

During  the  whole  of  last  year  the  importation  of 
pyrites  into  this  country  and  its  sale  to  the  various 
users  was  under  the  control  of  a  Government  depart- 

ment. Generally,  Tharsis  ore  has  been  supplied  to  those 
who  were  accustomed  to  use  it  in  the  past,  and  this 
company  has  acted  as  agents  for  Government  in  its 
shipment  and  distribution .  Under  these  circumstances 
there  has,  fortunately,  been  little  dislocation  of  our 
business  in  the  United  Kingdom  This  control  ceases 
at  the  end  of  May,  and  we  have  now  started  im- 

portation on  our  own  account  as  before  Due  to  the 
United  States  Government  restriction  on  the  importa- 

tion of  pyrites  to  that  country  and  to  the  closing  of 
other  markets,  all  due  mainly  to  thescarcityof  tonnage, 
our  export  of  ore  from  Huelva  has  been  much  reduced 
and  still  continues  at  a  low  rate  Calanas  mine  sup- 

plied all  the  ore  required,  and  the  development  of  this 
mine  continues  in  the  most  satisfactory  manner  The 
food  control  which  we  have  instituted  in  Spain,  and  to 
which  I  referred  last  year,  is  still  in  force  and  has  been 
a  great  boon  to  the  workpeople  and  their  families  \t 
our  four  works  in  this  country  operations  have  been 
carried  on  without  interruption  and  our  products  have 
found  a  ready  market  Our  costs,  however,  have  been 
very  greatly  increased,  although  we  are  constantlv  in- 

troducing improvements  with  the  object  of  reducing 

them.  I'nder  existing  circumstances,  however,  the  ac- 
quiring and  erecting  of  new  plant  is  a  very  slow  and 

tedious  business,  The  extremely  low  rate  of  exchange 
with  Spam  has  operated  heavily  against  us  and  would 
have  proved  a  most  serious  loss  but  for  the  fact  that 
we  were  able  to  borrow  a  considerable  proportion  of 
our  requirements  in  Spanish  money  We  do  not  re- 
<)uire  to  repay  this  for  some  considerable  time,  when 
we  hope  the  exchange  will  have  further  improved  in 
our  favour.  The  increased  price  of  coal ^nd  stores  of 
every  description  has  been  a  heavy  charge  on  our 
operating  costs,  especially  so  at  our  mines,  and  I  think 
that,  considering  the  many  adverse  factors  which  we 
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GOPENG  CONSOLIDATED,    LIMITED. 
Directors:  James  Wickett  (Chairman).  F.  Douglas  Osborne  (Vice-chairman) .  W.  R.  H    Chappel.  Martin 
Edwards,  S.  Howard  Lanyon,  Cuthbert  J.  Pike,  R.  H.  Savory.     Managers:  Osborne  &  Chappel.     Secretary: 

Tom  Wickett.     0;fWc«:   Redruth.     Formed  \912.     Capital  issued :  £395.76$. 

Business  :  Operates  alluvial  tin  property  in  Perak,  Federated  Malay  States. 

The  sixth  ordinary  general  meeting  of  Gopeng  Con- 
solidated, Ltd.,  was  held  at  Redruth,  on  May  7,  Mr. 

James  Wickett  (Chairman  of  the  company)  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts  for  the  year  ended  September  30  last, 

said  that  the  statement  was  probably  the  most  satisfac- 
tory that  had  ever  been  issued  by  the  company.  There 

was  a  profit  of  /135,000.  but  even  that  did  not  show- 
the  exact  state  of  things.  They  had  a  peculiar  way  of 
doing  things  in  the  East.  The  company  paid  a  tax  to 
the  Government  of  ;^30,000  a  year,  whicli  amount 
never  passed  through  the  books,  as  it  was  collected 

from  the  tin  smelters  and  the  company  merely  credi- 
ted in  their  accounts  the  money  they  actually  received. 

The  tin  had  been  returned  at  a  wonderfully  cheap  rate. 
The  actual  cost  of  returning  tin  on  the  spot  was  ;f35 
Is.  4d.  per  ton,  which  left  a  profit  of  £li6  per  ton,  so 

that  they  had  room  for  a  further  drop  without  it  ma- 

terially interfering  with  their  profits  It  was  satisfac- 
tory that  in  the  coming  year  excess  profits  tax  would 

not  be  such  a  serious  item  as  formerly.  They  would 
probably  have  to  pay  at  least  ̂ 30,000  excess  profits,  a 
rather  serious  matter.  What  they  paid  the  States 
Government  amounted  to  15%  on  the  gross  returns, 
but  there  the  Government  was  the  landlord.  It  owned 

the  country  which  it  had  opened  up  in  a  splendid  way. 
There  was  no  doubt  that  though  the  taxes  were  heavy 

the  States  constituted  a  very  good  country  for  invest- 
ment. 

Mr  F.  Oouglas  Osborne  seconded.  He  said  that  it 
had  generally  been  his  custom  at  the  annual  gathering 
to  review  the  operations  at  the  mine.  That  was  all 
very  well  in  times  when  he  was  in  close  contact  with 
what  was  going  on  in  the  mine,  but  during  the  war  he 
had  not  been  able  to  follow  things  as  closely  as  before, 
and  he  really  had  no  more  information  to  give  than 
was  embodied  in  the  report  He  had  had  no  private 
advices,  and,  if  he  had  a  large  fund  of  information  to 
give  about  the  mine,  he  should  not  do  it,  because  all 
he  had  ever  said  to  shareholders  seemed  to  have  been 

collected  by  the  authorities  at  Somerset  House,  and 
every  point  he  had  made  at  the  meetings  had  risen  as 
a  spectre  when  there  was  some  question  about  excess 
profits  duty,  and  had  been  thrown  back.  He  there- 

fore left  the  mine  to  take  care  of  itself  They  had  the 
report  of  the  managers,  which  dealt  fully  with  every- 

thing that  had  happened,  and  let  them  take  it  that  in 
this  case  silence  was  golden.  He  should  like  to  refer 
to  one  point,  and  that  was  the  attitude  of  the  Govern- 

ment of  the  Federated  Malay  States  toward  this  and 
other  companies.  Complaint  had  been  made  in  the 
past  that  the  Government  charged  a  very  high  royalty 
on  the  tin  produced.     He  had  endeavoured  to  explain 

on  former  occasions  that  this  capital  had  been  used  for 
the  development  of  the  country  m  facilitating  their 
means  of  communication  and  cheapening  transport, 
which  had  been  of  direct  benefit  lo  all  the  operating 
mines.  The  Government  had  always  had  the  mining 
interests  of  the  country  in  their  care,  and  had  done  all 
that  was  possible  to  promote  the  industry,  which  was 
one  of  their  chief  sources  of  revenue.  In  the  recent 
trying  times  the  Government  had  nobly  stepped  into 
the  gap.  When  the  Armistice  was  signed  there  was  a 
slump  in  tin,  and  the  whole  of  the  tin  business  was 
momentarily  paralysed.  Even  at  present  there  was  no 
stability  in  it.  There  was  no  market  in  the  Straits  for 
their  produce  at  the  present  time.  There  might  be 
stacks  of  tin,  but  there  was  no  one  wan  ling  to  buy  it  even 

at  a  "give-away"  price.  As  the  mining  industry  in 
the  country  largely  lived  from  hand  to  mouth,  that  was 
a  very  serious  state  of  affairs  It  would  have  meant 
the  closing  of  the  large  majority  of  the  Chinese-owned 
mines  which  were  responsible  for  the  greater  propor- 

tion of  the  tin  output  of  the  Federated  Malay  States, 
but  the  Government  stepped  in  and  said  they  would 
undertake  to  buy  all  the  tin  that  was  produced  at  a 
fixed  rate  so  long  as  there  was  no  market.  They  had 
been  doing  that  for  some  time  in  conjunction  with  the 
States  Trading  Co.  In  that  way  they  had  enabled 
the  business  to  go  along  smoothly.  They  had  done  a 
great  deal  for  the  mines  in  return  for  what  they  had 
done  for  them,  and  not  only  had  they  come  in  as  buy- 

ers, but  as  buyers  in  a  very  strong  position.  They  had, 
moreover,  assured  the  mining  community  through  the 
Federated  Malay  Slates  Chamber  of  Mines,  that  they 
had  no  intention  of  letting  this  tin  go  for  less  than 
they  paid  for  it  Hence  the  mines  had  to  thank  the 
Government  for  the  stability  of  the  industry  out  there. 
He  thought  all  that  might  have  been  said  in  the  past 
as  to  the  avarice  of  the  Government  in  asking  the 
mines  to  pay  this  large  amount  on  the  gross  value 
might  now  be  withdrawn,  and  they  might  recognize 
that  the  Government  in  their  need  had  been  a  very 
real  friend. 

The  motion  was  carried  unanimously 
Mr.  Ronald  H.  Savory,  in  proposing  the  thanks  of 

the  shareholders  to  Messrs.  Osborne  &  Chappel,  and 
their  staff,  for  their  efficient  services  during  the  year, 

and  that  a  bonus  of  one  month's  salary  be  voted  to 
the  staff  at  the  mines,  said  their  Chairman  had  often 
stated  the  liigh  opinion  held  in  Cornwall  of  the  ability 
and  intef,'ritv  of  Messrs  Osborne  &  Chappel.  An  opin- 

ion no  less  liifih  was  entertained  of  these  gentlemen  in 
the  City  of  L  ndon.  There  the  most  absolute  confi- 

dence was  felt  111  their  word,  and  everything  that  they 
had  done  had  been  to  the  satisfaction  of  all  concerned. 

Mr.  Martin  Edwards,  in  seconding  the  motion,  said 
they  all  knew  they  had  a  good  property  in  Gopeng, 
but  however  good  a  property  may  be,  unless  it  was  well 
managed,  the  best  results  could  not  be  obtained. 
They  were  greatly  indebted  to  the  management  of 
Messrs  Osborne  &  Chappel  for  the  return  they  had 
received  upon  their  investment. 

The  motion  was  carried  unanimously. 
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TEKKA-TAIPING,    LIMITED. 
Directors  :  James  Wickett  (Chairman),  J.  W.  Horton  Bolitho,   F.   Douglas  Osborne,  J.   Leonard  Holman. 

A/ij/jagers  ;  Osborne  &  Chappel.       Secretary  :  Tom  Wickett.      O^cc-  Redruth.      Formed  1913.      Capital 
issued  :  /65.000. 

Business  :  Operates  alluvial  tin  property  in  Perak,  Federated  Malay  States. 

The  fifth  ordinary  general  meeting  of  Tekka-Taiping,       one  of  the  finest  properties  in  the  Malay  States. 
Ltd..    was   held   at  Redruth,  on    May  7.   Mr.  James 
Wickett  (Chairman  of  the  company)  presiding 

The  Chairman,  in  moving  the  adoption  of  the  re- 
port and  accounts  for  the  year  ended  October  31  last, 

said  that  they  had  one  of  the  grandest  companies  in  the 
East,  in  regard  to  which  they  had  been  what  might 

hitherto  be  called  "playing  at  mining."  When  the 
way  was  clear  they  would  work  the  mine  on  a  scale 
commensurate  with  its  merits  and  would  make  such  re- 

turns as  wou'd  surprise  not  only  the  shareholders,  but 
the  general  public.  The  statement  of  accounts  show- 

ed a  profit  of  about  ;f  57,000.  out  of  which  they  had 
divided  the  small  sum  of  /13,000.  The  Government 
would  probably  have  a  big  share  of  what  was  left. 
Still  they  knew  that  in  the  natural  order  of  things  the 
proBts  would  be  theirs,  and  when  theexcess  profits  duty 
was  abolished,  as  he  hoped  it  would  be  next  year,  they 
would  present  a  statement  that  would  makethem  smile. 
They  had  done  moderately  well  this  year.  The  cost 
of  producing  tin  had  been  £45.  16s.  lid.  per  ton,  and 
there  was  a  profit  of /145.  14s.  3d.  It  was,  therefore, 
very  clear  that  had  they  been  able  to  work  this  prop- 

erty as  some  other  properties  were  worked,  a  very  dif- 
ferent statement  would  have  been  produced.  He  was 

very  pleased  to  be  the  Chairman  of  the  coming  mine  of 
the  Malay  States,  and  was  assured  by  people  who  knew 
something  about  mining,  and  who  were  in  no  way  con- 

nected with  their  managers,  that  this  was  likely  to  be 

Mr.  F.  Douglas  Osborne  seconded  the  motion.  He 
said  there  was  undoubtedly  a  great  future  for  the  com- 

pany. In  early  course,  the  board  would  be  able  to  lay 
before  them  a  scheme  for  extending  the  mining  opera- 

tions. The  mine  had  been  crying  out  for  some  years 
for  more  attention.  They  had  been  unable  to  give  it 
the  attention  it  deserved  owing  to  the  impossibility  of 
obtaining  further  machinery,  and  the  fact  that,  if  they 
had  gone  on  working  it  on  a  large  scale  it  would  not 
have  been  worked  for  the  benefit  of  the  shareholders, 
but  for  that  of  others,  and  the  directors  did  not  think 
that  that  was  a  sound  policy.  It  was  better  to  work  so 
as  to  allow  the  shareholders  alittle,  rather  than  let  other 
persons  get  a  good  deal.  The  extent  of  the  property 
was  large  and  they  had  only  one  small  dredger  upon  it. 
It  might  be  possible  in  course  of  time  to  erect  at  least 
three,  if  not  four,  units  on  it,  the  effect  being  to  reduce 
working  costs.  The  report  stated  that  working  costs 
were  considerably  higher  than  during  the  previousyear. 
That  wasentirely  due  to  the  war,  to  which  they  attached 
blame  for  everything.  Anyone  would  be  rather  opti- 

mistic if  he  forecasted  costs  would  go  down  in  the  fol- 
lowing year,  or  that  they  would  evergo  down  ;  but  they 

could  reduce  costs  by  adding  to  the  units  and  carrying 
larger  supplies  and  save  in  the  way  of  wearing  parts  and 
material  than  when  they  were  working  on  the  present 
small  scale. 

The  report  was  unanimously  adopted. 

PENGKALEN,  LIMITED. 
Directors:  James  Wickfett  /Chairman),  J.  W.  Horton   Bolitho,  S.  M.  Abbott,  F.  D    Bain,  Stanley  Wickett. 
Managers:  Osborne  &  Chappel      Secretary  :  Tom  Wickett.     Office:    Redruth,      Formed  1907.     Capital: 

.f  10,000  in  preference  shares  and  /90.000  in  ordinary  shares. 
Business  :  Operates  alluvial  tin  property  in  Perak,  Federated  Malay  States. 

The  eleventh  ordinary  general  meeting  of  Pengkalen,  Mr.   J.    W.   Horton  Bolitho  seconded  the  motion, 
Ltd.,  was  held   at   Redruth,   on    May   7,    Mr,    James       which  was  carried  unanimously. 
Wickett  (Chairman  of  the  company)  presiding.  Mr.  F.  Douglas  Osborne  proposed  the  next  resolu- 

The  Chairman,  in  moving  the  adoption  of  the  report       tion,  that  the  sum  of  /250  free  of  tax  be  voted  to  the 
and  accounts  for  the  year  ended  September  30  last, 
said  the  profit  disclosed  was  moderately  satisfactory, 
about  ;f  17,000  on  a  capital  of  ;f  100,000.  They  would 
notice  not  only  sales  of  tin  but  sales  of  power.  The 
amount  paid  in  dividend  was  not  a  large  one,  but  the 
profit  for  the  year  showed  an  increase,  making,  with 
the  balance  brought  forward,  ̂ ^20,000.  out  of  which 
dividends  of  10°o  on  the  preference  shares  and  5% 
on  the  ordinary  shares  had  been  paid,  ard  absorbed 
;f  6,000.  The  directors  hadidecided  to  write  off  ;f  6.000 
for  depreciation  on  machinery  and  plant,  and  to  carry 
forward  the  balance  of  .^8,874,  The  managers  told 
them  an  area  near  the  ri\er  had  been  bored  and  found 
to  contain  profitable  ground  sufficient  to  warrant  the 
installation  of  an  electrically  operated  bucket-dredge, 
a  class  of  machine  that  had  been  remarkably  success- 

ful in  the  East.  It  constituted  a  cheap  means  of  work- 
ing, and  he  hoped  they  might  soon  have  the  benefit  of 

such  an  installation  at  Pengkalen.  They  had  had  a 
price  for  tin  in  the  past  year  much  higher  than  had 
prevailed  for  this,  but  he  hoped  they  might  have  an 
increased  quantity  of  tin  so  that  at  the  end  of  the  year 
they  might  be  in  a  position  to  show  as  good  a  profit  as 
they  had  done  to  day 

directors  for  their  services  during  the  year.  The  posi- 
tion of  the  directors  of  the  company  was  unusual. 

They  worked  for  nothing  unless  they,  at  a  general 
meeting,  offered  them  something,  and  he  did  not  think 
any  of  them  were  too  proud  to  accept  a  little  recog- 

nition for  what  they  had  done  during  the  year. 
Mr.  Harry  Rich  seconded  the  motion,  which  was 

carried  unanimously. 
Mr.  Fred  D  Bain  proposed  that  the  best  thanks  of 

the  shareholders  be  tendered  to  Messrs.  Osborne  & 

Chappel,  and  the  staff,  for  their  efficient  services  dur- 
ing the  year,  and  that  a  bonus  of  one  month's  salary- be  voted  to  the  staff  at  the  mines.  They  had  all  noted 

the  paragraph  to  which  the  Chairman  called  attention 
as  to  the  possible  installation  of  an  electrically  oper- 

ated bucket-dredge  at  an  early  date.  It  would  seem 
from  the  report  that  they  must,  in  the  natural  order  of 
things,  expect  lower  returns  from  the  present  suction 
dredge,  and  also  from  tribute  sources.  It  might  not  be 
long  before  Mr.  Osborne  and  his  partners  would  be  able 
to  advise  them  that  the  time  had  come  when  that  elec- 

trically operated  bucket-dredge  should  be  ordered. 
Mr.  S.  M.  Abbott  seconded  the  motion,  and  it  was 

carried  unanimously. 
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RAMBUTAN,    LIMITED. 
Dinxtois  :  James  Wickett  (Chairman i,  E    Douglas  Osborne.  KM.  Savory.  C.\ .  Thomas.  Stanley  Wicketi 
Mauiigcis  :  Osborne  &  Chappel.     Secretary:  Tom   Wickett.     O^ce :   Kedruth       Formed  1905.     Capital: 

/lOO.OOO 
Business  :  Operates  alluvial  tin  property  in  Perak.  Federated  Malay  States. 

The  thirteenth  ordinary  general  meeting  of  Rambu-       looked  at  the  figures  sent  home  by  the  managers  they 
tan,  Ltd..  was  held  at  Redruth,  on  May  7.  Mr.  James 
Wickett  (Chairman  of  the  company)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  ended  June  30  last,  said  that 

tlie  profit,  which  was  rather  over /29. 000.  on  the  whole 
revealed  a  very  satisfactory  condition  of  things.  If 
they  looked  on  the  other  side  of  the  balance  sheet  they 
would  see  that  they  had  paid  four  dividends  and  had 
still  a  substantial  balance  in  hand.  They  did  not  know- 
yet  what  proportion  of  that  the  Government  would  take, 
but  they  would  probably  take  a  good  share  There 
was  one  consolation,  however,  that  in  the  future  they 
would  not  take  so  much,  and  he  hoped  that,  at  the  end 
of  another  year,  they  would  have  seen  the  last  of  the 
e.xcess  profits  ta.\.  The  expenditure  side  of  the  ac- 

counts showed  that  they  had  invested,  roughly, /32, 000, 
and  ;f6.000  in  cash,  so  that  the  financial  position  was 
thoroughly  sound.  They  had  had  a  wonderful  price 
for  tin  during  the  past  year,  and  they  might  safely  cal- 

culate on  soon  getting  a  better  price  than  they  had  been 
receiving  lately  Tin  went  higher  than  ever  he  antici- 

pated it  would  do.  but  he  hoped  that  in  the  natural 
course  of  trade  they  would  at  least  have  a  price  equal 
to  /250  per  ton.  That  would  be  fairly  satisfactory  so 
far  as  the  mines  of  the  East  were  concerned       If  they 

would  find  that  it  had  cost  {-il  per  ton  to  return  tin 
and  this  had  left  a  very  good  margin  of  profit.  In  fact 
very  few  mines  in  the  East  could  be  worked  as  profit- 

ably as  Hambulan,  as  it  possessed  the  means  of  treat- 
ing the  ore  very  cheaply.  The  profits  had  not  been 

wonderful,  but  the  dividends  paid  had  been  satisfactory 
and  he  only  hoped  they  might  be  able  to  do  as  well, 
or  even  better,  in  the  future  than  tliey  had  done  in  the 
past.  Rambutan  was  a  fairly  large  property  and  there 
was  no  knowing  when  and  where  a  good  bunch  of  tin 
might  be  found.  His  e.\perience  of  mines  in  the  East 
had  taught  him  that  boring  was  not  altogether  very  re- 

liable, but  in  most  instances  theresult  of  ordinary  work- 
ing had  far  e.xceeded  the  original  estimate,  which  was 

certainly  creditable  to  those  who  had  been  at  the  head 
of  affairs  on  the  spot.  They  could  not  in  life  always 
command  success,  and  he  had  often  noticed  that  when 
one  took  more  care  than  usual  the  issue  was  not  com- 

mensurate with  the  effort  put  forth.  He  hoped  they 
would  continue  to  have  good  dividends  in  Rambutan, 
and  he  was  inclined  to  think  they  would.  With  any- 

thing like  a  satisfactory  price  for  tin,  he  thought  they 
might  look  forward  to  more  prosperity  in  the  future 
than  they  had  had  in  the  past. 

Mr.  C.  V.  Thomas  seconded  the  motion,  and  it  was 
carried  unanimously. 

JOS  TIN    AREA  (NIGERIA),   LTD. 
Directors  :  H.  T.  Miller  (Chairman  and  Managing  Director),  J.  G.  M.   Brownjohn,  C.  D'.\.  Lever,   A.   T 
Schmidt,   L.  N.   Way.      Sectetary :    W.    Snoad   Griffin.      Office:  1   to  4   Giltspur.  Street,   London,    E.C.I 

Formed  1910.     Capita!  issued :  /75,000  in  shares  of  5s.  each. 
Business  :  Operates  alluvial  tin  properties  in  Nigeria. 

The  eighth  ordinary  general  meeting  of  Jos  Tin  Area       to  help  the  mines,  and  they  enlisted  labour  from  out 
(Nigeria),  Ltd.,  was  held  on  April  23  at  Winchester 
House,  London,  EC,  Mr.  H.  T.  Miller  (Chairman 
and  managing  director)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  lor  the  year  ended  July  31,  1918,  said  the 
profit  for  the  year  was  /15,20S.  They  had  written  oft 
for  development  redemption  £l,000,  for  dredge  depre- 

ciation £2.000.  and  had  placed  to  reserve  account 

/^2,000.  They  had  paid  a  dividend  of  10",,  together 
with  a  bonus  of  24",,,  altogether  absorbing /!9, 375.  The 
output  for  the  year  was  267  tons.  They  took  advantage 
of  the  very  high  price  of  tin  which  was  ruling  during 
ilie  period  covered  by  the  report  to  work  some  of  the 
lower  grade  ores,  which  would  not  be  highly  payable 
with  till  at  a  lower  figure.  The  development  of  the 
properties  had  been  quite  satisfactory.  They  had  had 
one  or  two  useful  discoveries  in  the  way  of  deep  work- 

ings. These  workings  were  found  buried  under  per- 
haps 100  ft.  or  so  of  overburden.  Undoubtedly  the 

great  future  of  Nigeria  lay  in  these  old  river  beds. 
These  deep  deposits  were  found  very  largely  by  acciden  t 
and  they  were,  as  a  rule,  tested  by  means  of  drills.  The 
old  method  of  testing  deposits  by  sinking  pits  was  to  a 
great  extent  becoming  obsolete  inNigeria  to-day.  The 
labour  position  during  the  war  was  rather  acute.  At 
one  time  the  supply  of  labour  was  very  short  indeed, 
but  as  the  (lovernment  required  tin  they  did  their  best 

de  sources  and  distributed  it  over  the  various  min- 
ing camps  which  were  in  need  of  it.  In  that  way  the 

position  was  considerably  eased.  The  transport  posi- 
tion during  the  period  covered  by  the  accounts  was 

naturally  very  acute,  but  they  were  able  to  bring  their 
tin  along  almost  as  rapidly  as  it  was  produced,  and 
their  losses  at  sea  were  very  small.  He  desired  to  take 
this  opportunity  of  saying  a  few  words  in  appreciation 
of  the  services  of  the  late  Governor  General  of  Nigeria, 
Sir  Frederick  Lugard.  This  gentlemen  was  retiring 

after  quite  a  number  of  years'  service  in  Nigeria.  He 
had  done  his  level  best  to  help  the  mining  community, 
and  not  only  the  mining  community,  but  the  natives  of 
Nigeria  and  the  trade  of  Nigeria,  and  to  open  up  that 
countrv  in  a  sound  way  in  every  respect.  As  Britishers 
they  iKui  re.isou  to  be  proud  of  the  splendid  service 

which  Sir  1" rederick  Lugard  had  put  m  for  the  Empire. 
He  also  dcMiL-d  to  say  how  much  they  appreciated  the 
work  of  the  Nigerian  civil  officials.  They  had  had  a 
great  deal  to  do  with  them  during  the  last  three  or  four 
years,  with  so  much  control,  and  they  had  had  every 
reasonable  help  and  consideration  at  their  hands.  He 
felt,  too,  that  they  had  reason  to  be  proud  of  the  mag- 

nificent staff  of  Englishmen  in  Nigeria  who  were  run- 
ning that  country  and  very  largely  ameliorating  the 

conditions  of  the  natives  there. 
Mr.   L.   N.   Way  seconded   the  motion,  which  was 

carried  unanimously. 
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RAND  SELECTION  CORPORATION,  LTD. 
il iicorporatt'd  in  the  Trtinsvaal). 

Directors  :  l-    I<    Lynch  {Chairman).  ]    H.  Gratton,  H.  S.  Johnson  Hall,  \V.   E.   Hudson,  C.  Marx,   E. 
Oppenheimer,  F.  G.  C    E.  Robellaz,  W    S.  Saunders,  G.  Sonn.     Secretaries  :  The  Consolidated  Mines 

Selection  Company.  Ltd.     Head  Office  :  Johannesburg.     London  Office  :  5,  London  Wall  Buildings, 
E.G. 2.       Formed  in  1889   as  the  Transvaal  Coal  Trust,  Ltd      Capital :  ;f550,000. 

Business :  The  finance  and  development  of  mining  properties,  particularly  in  the  Far  East  Rand. 

E.XTKACTS    FHO.M    THE    REPORT    OF    THE    DIRECTORS    FOR    THE    VE.\R    ENDED    DECEMBER    31,    1918. 

To  be  submitted  at  the  27th  Ordinary  General  Meeting,  to  be  held  in  Johannesburg,  on  May  23,  1919. 

Particulars  of  the  Brakpan  Mines,  Uiraited,  and 
Springs  Mines,  Limited ,  are  given  in  the  reports  of  these 
companies. 

At  the  Daggalontein  Mines,  the  flooding  of  the  mine 
workings  pre\ented  the  continuation  of  development 
throughout  the  year,  but  progress  was  made  with  the 
sinking  of  the  No.  2  Shaft.  The  water  difficulties  have 

now  been  overcome,  and  development  work  was  re- 
sumed early  in  February.  Preliminary  steps  in  connec- 

tion with  the  proclamation  of  the  Farm  Daggafontein 
have  been  taken,  and  in  due  course  the  location  of  the 

mynpacht  will  be  decided  upon.  An  application  has 
been  submitted  to  the  Government  for  a  grant  of  a  lease 
of  the  undermining  rights  of  an  additional  area  of  the 

ground  contiguous  to  the  mynpacht.  The  Corporation's 
undertaking  to  subscribe  for  15,000sharesin  Daggafon- 

tein Mines,  Ltd.,  within  two  years  from  March  28,  1916. 
was  completed  during  the  year  by  the  taking  up  of  the 
balanceof  2,500  shares.  Under  the  agreement  entered 
into  with  the  Consolidated  Mines  Selection  Company, 

Ltd.,  on  .\pril  11.  1916.  the  Corporation  accepted  a  par- 

ticipation of  20°o  in  the  guarantee  of  a  loan  of  up  to 
;f  100,000,  which  was  arranged  in  order  to  provide  Dag- 

gafontein Mines.  Ltd.,  with  further  funds,  so  that  the 
operations  of  the  company  might  be  carried  on  without 
interruption.  The  loan  bears  interest  at  1  %  above  the 
Bank  of  England  rate  current  from  time  to  time,  with  a 

minimum  of  6J°o,  and  is  to  be  repaid  by  March  31. 
1919,  from  funds  which  willaccrueto  thecompany  from 
the  exercising  of  the  options  maturing  on  the  27th  idem 
The  guarantors  of  the  loan  received  a  cash  commission 
of  2J%  and  the  right  to  call  at  par  any  shares  which 
may  not  be  taken  up  by  the  holders  of  the  options  above 
referred  to. 

.\t  the  end  of  the  vear  the  Corporation's  interest  in 
this  concern  was  as  follows  :  71,276  fully  paid  shares 
of  £l  each  :  options  dating  from  March  28,  1916,  on 
11,906  shares  at  par  for  3  years,  6,250  shares  at  22s.  6d 
for  4  years,  6,250  shares  at  22s.  for  5  years  ;  600  fully 
paid  shares  of  /I  each  in  Daggafontein  Gold  Mining 
Company,  Ltd  (m liquidation),  which  will  bee.xchanged 
for  300  fully  paid  £  1  shares  in  Daggafontein  Mines,  Ltd  , 
and  an  option  at  par  on  150  shares  for  three  years  from 
March  2S,  1916. 

As  regards  West  Springs,  in  terms  of  the  agreement 

of  .\pril  11,  1916,  with  the  Consolidated  Mines  Selec- 
tion Company,  Ltd.,  the  Corporation  accepted  a  par- 

ticipation of  10",.  in  the  subscription  of  the  capital  of 
;f  1,400,000  of  West  Springs,  Ltd.,  thecompany  form- 

ed to  work  the  Kietfontein  West  Lease  Area  of  2,236 

claims,  for  which  the  tender  of  the  .\nglo- American  Cor- 
poration of  South  Africa,  Ltd.,  was  accepted  by  the 

Union  Government.  .'Vfter  providing  for  the  shares  al- 
lotted to  thepublic  in  South  Africa  and  certain  sub- par- 

ticipants, ihepro  rata  subscription  of  the  Corporation 
was  125,032  shares,  of  which  25,032  are  fully  paid  up 
and  100,000  are  2s  paid  up.  Under  the  provisions  of 
the  Government   Lease,    the   Corporation   receives  a 

commission  at  the  rate  of  5%  as  consideration  for  the 

guaranteeingof  the  subscription,  such  commission  being 
payable  on  the  amounts  actually  subscribed  from  time 

to  time.  A  sum  of  £'2,487.  7s.  2d.  has  been  received, 
and  a  further  sum  of  ̂4,500  will  be  received  as  and  when 

the  balanceof  ISs  per  share  on  the  partly-paid  shares 

is  subscribed  The  Corporation's  interest  in  West 
Springs,  Ltd.,  was  increased  by  27,029  fully  paid  {\ 

shares,  received  from  Springs  Mines,  Ltd.,  as  a  divi- 
dend upon  its  shareholding  in  that  company,  and  op- 
tions to  lake  up  27,029  shares  at  22s.  6d.  each,  issued 

by  the  .\nglo-American  Corporation  of  South  .Africa, 
Ltd.,  as  consideration  for  working  facilities  afforded  by 

Springs  Mines,  Ltd.  In  addition,  6,387  options  will  be 
received  in  respect  of  the  guaranteed  subscription  of 
63,875  shares  in  Springs  Mines,  Ltd  ,  mentioned  above. 

M  the  end  of  the  year  the  Corporation's  interests  in 
West  Springs,  Ltd.,  had  been  reduced  by  sales  to  37,751 
shares  fully  paid,  100,000  shares  2s  paid,  and  an  option 
to  take  up  24,913  shares  at  22s.  6d.  each  during  the 
period  expiring  on  June  14,  1920,  or  one  year  after  the 
Declaration  of  Peace  between  Great  Britain  and  Ger- 

many, whichever  date  shall  be  the  later. 

Negotiations  are  proceeding  with  a  view  to  the  ex- 
change of  the  New  Geduld  Deep  .Mynpatchen  for  an 

equal  area  on  the  Farm  Daggafontein,  under  the  pro- 
visions of  Section  16  of  the  Transvaal  Mining  Leases 

and  Mineral  Law  Amendment  Act,  1918.  If  the  ne- 
gotiations are  successful,  it  is  the  intention  to  sell  the 

exchanged  ground  to  Daggafontein  Mines,  Ltd.,  for  a 
share  consideration  in  the  capital  of  that  company,  a 

provisional  agreement  to  this  effect  having  been  entered 

into  between  Daggafontein  Mines,  Ltd.,  and  the  own- 
ers of  the  Mynpachten. 

The   unappropriated    balance   at   the   end  of   1918 
amounted  to  ,f  86,361.  17s.,  arrived  at  as  follows  : 

etioldings  and  Scha- nividends  on 

penrust  Cla 
Brakpan  and  Springs  Townships    - 
Owner's  Share  of  Claim  Licences   
Bewaarplaats  Moneys.  Farm  Brakpan.. 
Net  Profit  realized  from  Sales  of  Shares 

.■Cl-t-t.906 

50,184 
7.093 1.8C0 

etc. 
Interest.  Sundry  Revenue,  etc 9.012 

S.420 

0 
2 

2 
2 

£221.416 
16 - 

12,691 0 

.S 

The  following  amounts  h 
C.overninenl  Taxes   
nlvidends  Nos.  37  &  38 
145%)      102.500 

£283.569 e  been  appropriated : 
4.707     U       8 

appropriated  Bala 
<"8«.361     17      0 
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BRAKPAN    MINES,    LIMITED. 
{Incorporated  in  the  Transvaal). 

Directors:  F.   R.    Lynch  {Chairman).   W.   E    Hudson,   C.   Marx,    H.   Newhouse,   E.   Oppenheimer,   E.  J. 
Kenaud,  W.  S.  Saunders.      Secretaries  :  The  Consolidated   Mines  Selection  Company,  Ltd.      Head  Office : 
Johannesburg,     London  Office:  5,   London  Wall   Buildings,   E.C.2.     Formed  1903.     Capital  authorized  : 

/850,000. Bmsihcss  :  Operates  a  gold  mine  in  the  Far  East  Rand. 

Extracts  fhom  the  Report  of  the  Directors  for  the  Year  ended  December  31,  1918. 

To  be  submitted  at  the  Sixteenth  Ordinary  General  Meeting  of  shareholders,  to  be  held  in 

Johannesburg,  on  May  23,  19l9. 

During  the  year  the  right  to  take  up  5,000  shares  at 
£5  each  was  exercised,  thereby  increasing  the  issued 

capital  of  the  company  to  ;f  791, 100,  in  791,100  shares 
of  £l  each,  fully  paid.  The  balance  of  58,900  shares 
remains  to  be  issued  in  accordance  with  the  provisions 

of  the  agreement  with  The  Consolidated  Mines  Selec- 
tion Company,  Ltd.,  dated  October  20,  1916.  No 

change  has  taken  place  during  the  year  in  your  Com- 

pany's holdings. 
The    pro6t    from    operations    for    the 

nied  I 

Deduct— 
Additional     War    Charges    on 

Gold  Realization    flO.212    11 
War  Relief  Funds  and  Dona- 

tions          2,883    2 

.'idends  on  Shareholdings,  Es- 
nd  Sundry  Revenue 

jC366.010    3     3 

13.095  14     4 

/:35.'.914    8  11 

Against  which  the  following  amounts  have  been  ap- 
propriated : 

Government  Taxes      £i9,270  15    4 
Participation  in  Profits        16.723  15    7 
Dividends  Nos.  13  and  14      257,107  10    0 
Development  Suspense  Account      18.338  10    8 

        341.440  II     7 

1C3.313 
9 3 

123,383 6 11 349 

13 

0 

Capital  Expenditure  for  the  year  amounted  to 
;fl27,046.  9s.  2d.,  made  up  as  follows  : 

Transfer  and  Stamp  Duty,  Schapenrust  Claims 

Sh'ift  Sinking  and  Equipment   
Shares  in  other  Concerns  and  Ofiice  Furniture 

fl27.046    9    2 

In  terms  of  the  agreement  with  The  Consolidated 

Mines  Selection  Company,  Ltd.,  in  regard  to  the  fin- 
ancing of  the  Lease  Area,  the  commission  payable  to 

that  company  in  connection  with  the  guarantee  of  the 

loan  of  £250,000  fell  due  and  was  paid  on  January  1. 
The  amount  (£12,500)  has  been  w  ritten  off  to  premium 
on  shares  account  The  expenditure  on  development 

for  the  year  amounted  to  £'120,735;  of  this  amount 
^91 ,937  was  charged  to  working  costs,  representing  the 
fixed  charge  for  the  redemption  of  tonnage  milled  for 

the  year  The  net  balance  of  /18,33,S,  after  deduct- 
ing the  credit  balance  of  £10,459  carried  forward  un- 

der development  suspense  account  at  December  31, 
1917,  has  been  written  off  to  appropriation  account. 

During  the  year  the  Provincial  Gold  Profits  Tax 
Ordinance,  1918,  was  promulgated.  This  Ordinance 

provides  for  the  levy  by  the  Transvaal  Provincial  Coun- 
cil of  a  tax  upon  the  profits  derived  from  the  produc- 

tion of  gold.  With  a  view  to  testing  the  validity  of  the 
Ordinance,  legal  action  has  been  instituted  by  the  gold 

mining  industry,  acting  conjointly  through  the  Trans- 
vaal Chamber  of  Mines.  As  the  tax  in  the  meantime 

constitutes  a  statutory  liability,  the  estimated  amount 

payable  by  the  Company,  £6.232,  has  been  allowed  for 
in  the  appropriation  account. 

Two  dividends  have  been  declared  during  the  year  : 

No.  13  of  20%.  absorbing        f  158,220    0    0 
No.  U  of  12i%,  absorbing           98.887  10    0 

£257,107  10    0 

Extracts  from  the  Consulting  Engineer's 
Report. 

During  the  year  a  total  of  617,100  tons  was  milled, 

a  decrease  of  60,400  tons  when  compared  with  the  pre- 

vious year's  crushing.  The  yield  averaged  35s.  3'9d. 
per  ton  milled,  working  costs  being  23s.  5  6d.,  leaving 

a  profit  of  lis.  10'3d.  The  yield  was  higher  by  lOd., 
working  costs  by  3s.  2  5d.,  the  profit  being  lower  by 

2s.  4  5d.  per  ton  when  compared  with  the  correspon- 
ding figures  for  the  previous  year.  The  outstanding 

feature  was  tlie  heavy  increase  in  working  costs.  War 
conditions  accounted  for  the  major  portion  of  the  rise 
in  costs,  but  the  development  charge  also  showed  an 
increase  of  about  Is  per  ton  milled.  The  working  profit 

amounted  to  f366.0I0.  Additional  war  charges  incon- 
nertion  with  gold  realization  involved  £10,212,  the  net 

profit  being  £355,798,  or  £115,374  less  than  that  ob 
tained  during  1917.  The  improved  yield  is  accounted 

lor  by  higher-grade  ore  being  sloped  from  the  ore  re 
serve  ;  the  effect  thereof  upon  the  mill  grade,  however 
was  partially  offset  by  a  decreased  percentage  of  ore 
derived  from  this  source.  The  epidemic  of  Spanish  in 
fluenza  which  occurred  during  September  seriously  af 
fected  operations  during  the  last  quarter  of  the  year 
The  ore  crushed  during  that  period  was  21,000  tons  be 
low  the  .u  erage  of  the  first  three  quarters  of  the  year 
the  prolii  Miiularly  showing  a  decrease  of  £35,500 
During  the  yar  15,741ft  of  development  work  was 
accomplished,  of  which  9,846  ft.  were  on  reef  averaging 

9'lOdwt.  over  3895  in.  There-calculation  of  the  pay- 
able ore  reserve  as  at  the  end  of  the  year  shows  2,718,000 

tons  of  an  average  assay  value  of  8  7  dwt.  per  ton  over 

an  average  sloping  width  of  68  in.  The  estimated  ton- 
nage is  lower  by  550,000  tons  and  the  assay  value  by 

0  5  dwt.  when  compared  with  the  corresponding  figures 
as  at  the  end  of  the  previous  year. 

C.  E.  Knecht. 
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SPRINGS   MINES.    LIMITED. 
(Incorporated  in  the   Transvaal  j 

Directors:     F.    R.   Lynch    (Chairman).   W.    L.    Honnold,   W.    E.   Hudson,    C.    Marx,    H.  Newhouse,    E. 

Oppenheimer,  W.  S.  Saunders.    Secretaries  :  The  Consolidated  Mines  Selection  Company.  Ltd.    Head  Office  : 

Johannesburg.       /.oniion  Office  .-  5.  London  Wall  Buildings,  EC. 2       Formed    1909.      Capita!  authorized  ■ 
/1, 500,000:   debentures  ;f  138.380. 

Business  :  Operates  a  gold  mine  in  the  Far  East  Rand. 

Extracts  from  the  Report  of  the  Directors  for  the  Year  ended  December  31.  1918. 

To  be  submitted  at  (he  Tenth  Ordinary  General  Meeting,  to  be  held  in  Johannesburg  on  May  23,  1919. 

In  order  to  comply  with  the  obligations  in  connec-  Two  dividends  ba%e  been  declared  durins  the  year,  namely  : 

tion  with  the  acquisition  of  the  Lease  Area,  the  regis-  ^'o-  l  of  One  Share  in  Wesi  Springs, 

tared  capital  of  the  company  was  increased  at  the  be-  a'n'i'/.ed  Ca'p^iaTof  !?,moSo".'':.°"     £115  000    0   0 ginning  of  the  year  under  review  by  300,000  shares  of  x^  ̂   of  12%  on  an   Issued  Capital  of 
£l  each,  making  the  total  registered  capital  £1,300,000.  /.  1.153,500         144.187  10    0 

The  following  ordinary  /I  shares  of  the  company  have   

been  issued  at  £i  per  share  :  ^"^'^^  '»    » 

103.250  shares,  the  proceeds  lo  be  applied  to  shaft  sinking  and  E.XTRACTS     FROM    THE    CONSULTING     ENGINEER'S preliminary  development.  REPORT. 

50.250  shares.  the^proceed|^to  be  applied  to  redemption  of  de-  ^he  extension  of  the  reduction  plant  being  complet-    ed  early  in  the  year  enabled  a  substantially  larger  ton- 
153.500  shares.  nage  to  be  crushed,    the   total  being   427.610  tons,  as 

rr<            -.  1      r  .L                        .L       /  against  313.065  for  the  previous  year.     The  yield  aver- 
The  capital   of  the  company,  therefore,  is  now  as  „     j  .t      ,   ,  j                     Ti   """J^,'-      i  "c  j  ic.u  a> ci 

follows                                     t^     '  ■  aged  42s.  4  4d   per  ton  milled,  working  costs  being  22s. 
.■         .     J                                           ,,  ,    6'6d,  the  profit  19s.  9  8d.      When  compared  with  the 

R:^e;^;:::zz:::;:::z:::  'J:  :S  --"^f°■■  "^e  prevKu.s  y^r^  the  y,eid  -s  h^her  by ,  ,"    .                                                    ,,s,  .;An  3s.  4  4d.,  costsbv  5  4d.  and  the  profit  by  2s.  lid.     The Issued          1.153.500  1  ■    I          ■   ij         "  1              ,        ,                r    , 
_,                                         ,■           r     ,               ,        .  Iiiglier  yield  was  due  to  the  absence  of  the  adverse  cir- 
There  remain  346,500  ordinary  /I  shares  to  be  taken  cumstances  referred  to  in  my  previous  annual  report. 

up  at  ii  each  by  The  Consolidated   Mines  Selection  xhe  working  profit  totalled  ;f 423, 696,   the  net  profit. 
Company,  Ltd.  after  deducting  /:8.506  additional  war  charges  for  gold 

The  profit  from  operatiDns  for  the  realization,   being  ;f415.190.       This  is  an  increase  of 
year  amounted  to         £423.695  14    0  ^156.479  over  the  previous  year.       The   outbreak  of 

Deduct  Spanish  influenza  and  the  subsequent  shortage  of  na- 
Additional  War  Charges  five  labour  seriously  affected  operations  during  the  last 
on  Gold  Realization...     £s.50d  13    8  quarter  of  the  year.    When  compared  with  the  previous 

^d"^  nations ''""''^  ̂ °''      1444    2    8  quarter,  the  tonnage  crushed  showed  a  decrease  of  over 
— '■   ■           9,919  16    4  25,000tons,  whiletheprofitwaslowerbyabout;('27,000. 

- — —    Development  work  accomplished  during  the  year  total- 

^^^^                                                            £413.745  17    8  led  17,890  ft,  of  which  12,899  ft.  were  on  reef  averag- 

"merest.  Commission  and  Exchange.  '"8  '^  SOdwt  over22  90in.    The  payable  orereserve  as Interest  on  Debenmres,  after  allow-  at  the  end  of  the  year  was  estimated  at  2.368.000  tons 

ing  for  Dividends  on  Shareholdings.  of  an  average  assay  value  of  9'3  dwt.  per  ton  over  an 

Ihlrk°e'lc..^.L°  ....".'...  .■'."''^.'          11.554    0    2  average  stopmg  w.dth   of  61  in.      Compared  with  the 
  '■    estimate  at  the  end  of  the  previous  year,  the  tonnage  is 

Leaving  a  Net  Balance  of  Revenue  lower  by  199,000  tons  and  the  average  assay  value  by 

Arf/'"*^           "'"''             £«2.19I  17    6  o-5dwl.       The  estimated   sloping  width   ,5  greater  by 
Balance    to   Credit  of  Appropriation  iin.      The  decrease  in  tonnage  is  due  to  the  elimination 

Account.  December  31.  1917           214.953  16    8  from  the  payable  reserve  of  a  large  tonnage,  mostly  in 

   the  North  Shaft  section  of  the  mine,  formerly  regarded 
Making  a  total  available  Credit  of         £617.145  13    9  as  payable,  but  which,  as  sloping  progressed  proved 
Against  which  the  follow'ing  amounts  ,g  j,g    j      ̂ .   I       \,e\ov.-  the  present  pav  limit.      In  ad- have  been  appropriated:     ...              .                ,  ,                  ̂      ,                    j     -       i 
Government  Taxes  ..    £47.930    6    0  dition  to  the  payable  reserve,  there  stands  in  the  mine 
Government    Partici-  436.000  tons  of  an  estimated  average  assay   x  alue  of 

pation  in  Profits....      14.413    8    0  413  dwt.  over  52  in.  slope  width,  a  large  proportion  of 
Dividends  Nos. I  and  2   259.187  10    0  which  will  probably  be  worked  at  a  profit  at  a   later 

Development  Sus-  date.      The  average  yield  of  the  present  ore  reserve  is 

pense  Account       B5759_  o_9         ,^7^90    4    9  estimated  at  from  3Ss.  to  42s.  per  ton  milled,  according 
  '■    to  the  proportion  and  value  of  ore  to  be  derived  from 

Leaving  a  Balance  unappropriated  at  sources  outside  the  payable  reserve.     Thesinking  plant 
December  31.  1918.  of         £239.855    9    0  for  No.  3  Shaft  was  completed,  and  a  total  of   444  ft. 

Capital  Expenditure  for  the  year  amounted  to  £192.357  8s.  was  sunk,  of  which  383  ft.  were  timbered  at  the  end  of 

lid  .  made  up  as  follows  :  the  year.     The  dolomite  was  passed  through  without 
Cost  of  20  Stands  in  Springs  Township          £1.032  12    6  difficulty,  practically  no  water  having   been    encoun- 
Shaft  Sinking  and  Equipment           189,671    4  11  tered,  and  the  shaft  is  now  being  sunk  in  Witwatersrand 
Shares  in  other  Concerns               1.653  11    6  ouartzite 

£192.357    8    II  C    E.  Knecht. 
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WEST   SPRINGS,    LIMITED. 
(Incorporated  in  the   Transvaal}. 

Directors  :    E.   Oppenheimer   (Chairman),    W     L.    Honnold,    F.    R.   Lynch,   W.   S.   Saunders,   Sir  Evelyn 
Wallers.     Secretaries  :   The  Consolidated  Mines  Selection  Company,  Ltd.     Head  Office  :  Johannesburg. 

London  Office  :  .5.  London  Wall  Buildings,  EC  2.     Formed  \<)\S.     Capital  authorized  :  ;f  1,400, 000. 
Business  :  Operates  a  gold-mining  property  in  the  Far  East  Rand. 

Hiii'DKT  ov  THE  Directors  kor  THt;  period  ended  Decembeu  31,  19lJ< 
To  be  submitted  at  the  Second  Ordinary  General  Meeting  of  shareholders,  to  be  held  in  Johannesburg, 

on  May  li.  1919. 

The  area  leased  by  the  company  is  :   i,2.S,b^  acres       Mr    Ale.\.  Aiken  and  Messrs.  Deloitte,  Plender,  Grif- 
on  Farm  Kiettontein  No.  14  =  2,23555  claims 

The  capital  of  the  company  remains  unaltered,  as 
follows  : 

400,000  shares  of  £l  each,  fully  paid  up       i'400,000 1.000. 000  shares  of  £l  each.  2s.  per  share  paid  up       ...       lOO.OOO 

I.IOO.OOO  '.SOO.COO 

The  agreement  defining  the  terms  and  conditions  un- 
der which  Springs  Mines,  Ltd.,  grant  to  this  company 

mining  facilities  by  allowing  the  use  of  certain  shafts 
and  levels  in  Springs  Mines  was  duly  drafted,  and,  after 
having  been  submitted  to  the  Minister  of  Mines  for  his 

approval,  was  completed  A  copy  was  forwarded  to 
shareholders  under  circular  dated  October  10,  1918, 

together  with  copy  of  a  letter  from  the  Secretary  for 
Mines  and  Industries  signifying  the  approval  of  the 

Minister  of  Mines  to  the  agreement.  The  working  ar- 

rangements come  to  under  the  agreement  became  op- 
erative during  the  period  under  review. 

Technical  matters  are  dealt  with  in  the  reports  of  the 
consulting  engineer  and  acting  mine  manager. 

The  cash  receipts  and  expenditure  from  the  inception 
of  the  company  to  December  31,  1918,  were  as  follows: 

Kecf-ipts. 

Capital  .Account — 
■lOO.OOOsharesof.  leach,  fully  paid  /.'400,000    0    0 1.000,000  shares  of   il   each,   2s. 

paid  up              100,000    0    0 
  —    '.'500.000    (I    0 

Interest  and  Sundrv  Revenue            7,540    S     1 

E.XFSNDITLKE. 

Mining  RiKhts— Rental  to  December  31,  1918  ...  '.4.1106  ;  I 
Shaft  Sinking.   Permanent  Haulafie  Ways  and 

Equipment         6N.631  -^  i 
Guarantor's  Commission  on  I'aid-up  Capital    ...  JS.OOO  0  0 
General  Expenses           9.556  'l  I 
Balance,  being  Cash  and  Cash  Assets  after  de- 

duclinK  Sundry  Creditors  and  Credit  Balances  400,346  13  4 

',507,540  8  1 

Under  Clause  «  of  the  working  agreement  with 

Springs  Mines.  Ltd  ,  the  amount  loaned  at  the  end  of 

theyear  was  .^1,630.  7s,  lid.  This  loan  is  shown  separ- 

ately in  the  balance  sheet  under  the  heading  "  Springs 
Mines,  Ltd.,  Development  Loan."  The  clause  of  the 
agreement  lays  down  that  during  the  time  certain  haul- 

age ways  and  lateral  drives  are  being  extended  in  the 

Springs  Mines  area  to  enter  this  company's  property, 
West  Springs,  Ltd.,  shall  bear  the  cost  of  the  exten- 

sions, which  cost  must  be  refunded  by  Springs  Mines, 

Ltd.,  if  and  when  llie  haulage  ways  and  drives  are  util- 
ized by  that  company  in  connection  with  sloping  opera- 

tions, but  in  any  case  by  September  29,  1923. 

Article  97  of  the  company's  articles  of  association 
provides  that  at  each  ordinary  meeting  held  after  the 
end  of  the  year  1922  two  of  the  directors  shall  retire 
from  office. 

You  are  requested  to  fix  the  remuneration  for  the 

past  audit,  and  to  appoint  auditors  for  theensuing  year. 

■  Directors. 

fiths,  Annan  &  Co.  retire,  but  are  eligible  and  offer 
themselves  for  re-election. 

E.  Oppenheimer,  i Chairman,      \ 

J.  H.  Gratton, 
F.  R.  Lynch, 

W.  S.  Saunders,  I 

E,  A.  Wallers,  ' The  Consolidated  Mines  Selection  Company,  Ltd. 
(Eng.), 

Secretaries. 

Per  A.  F.  Lvall. 

Consulting  Engineer's  Report. 
Construction  work  in  collection  with  the  sinking 

plant  at  both  shafts  was  proceeded  with  and  good  pro- 
gress was  made  with  the  erection  of  the  necessary  build- 
ings, quarters,  and  compounds.  .\l  the  end  of  the  year 

No.  1  Shaft  was  sunk  to  a  depth  of  74  ft. ,  of  which  60 
ft  were  timbered.  At  No.  2  Shaft  the  collar  set  was 

completed  and  preliminary  sinking  was  about  to  be 
coinmenced ,  The  west  haulage  from  the  South  Shaft, 

Springs  Mines,  was  extended  into  the  company's  area, 
and  at  the  end  of  the  year  a  distance  of  1 49  ft.  had  been 
driven.  A  chamber  for  a  haulage  engine  had  also  been 

cut,  a  distance  of  29  ft.  being  accomplished.  On  Feb- 
ruary ii  of  the  current  year  a  serious  subsidence  oc- 

curred at  No.  1  Shaft,  which  at  that  time  had  reached 

a  depth  of  approximately  90  ft  Fortunately,  no  lives 
were  lost  The  ground  on  the  east  side  of  the  shaft 
gave  way,  resulting  in  the  collapse  of  the  shaft.  The 

movement  of  ground  probably  originated  in  conse- 
ciuence  of  the  heavy  rains  experienced  previous  to  the 
accident  The  subsidence  has  since  been  filled  in,  but 

taking  into  consideration  the  nature  of  the  ground,  the 

delay  and  expenditure  involved,  the  reopening  of  the 
shaft  does  not  appear  expedient.  It  has  therefore  been 
decided  to  move  the  site  of  the  shaft  a  short  distance 
and  to  make  a  fresh  start. 

C.  E   Knecht, 

Consulting  Engineer. 

EXTUACT    I'KOM    MANAGER'S    REPORT. 
The  west  haulage.  Springs  Mines,  entered  West 

Springs  area  during  October,  1918.  Following  are  par- 
ticulars of  development  in  West  Springs  area  to  Decem- 

ber 31,  lyl.s  : Reef  Assay 

Total  Kooiage  Footage  Width  Value 
l-'ootage  on  Reef  Sampled  Ins.     Dwt. Place 

17 '42 JlOO 

Totals  and  Averages  ...        178        17,s      135        17  93        3  05 

The  total  footage  driven  in  Springs  Mines  area  under 
clause  S  of  the  working  agreement  was  148  ft. 

T.  T.  NiCHOL. 

Acting  Manager. 
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DAGGAFONTEIN    MINES,    LIMITED. 
(Incorporated  in  the  Transvaal. i 

Directors:  F   R.  Lynch  ICIiairiuan),  H.  C.  Boyd,  H.G.  Latilla,  E   Oppenheimer.W.  Poll.  Sir  Evelyn  Wallers. 

Secretaries  :  The  Consolidated  Mines  Selection  Company.  Ltd.     London  Secretaries  :   Henderson's  Transvaal 
Estates,  Limited.     H  ead  Office  :  Johannesburg.     London  Office :   Egypt  House,  36  38,  New  BroadStreet,  EC. 

ForiHed  1916.     Registered  Capital :  ;f  730, 000. 

Business  :  Is  developing  a  gold-mining  property  in  the  Far  East  Rand. 
Extracts  from  the  report  of  the  Dirf,i:tors  for  the  Ye.\r  ended  December  31,  1918. 

To  be  submitted  at  the  Fourth  Ordinary  General  Meeting,  to  be  held  in  Johannesburg,  on  May  2i,  1919. 

Under  the  flotation  agreements,    the  Consolidated  By  taking  up  the  above-mentioned   50,000  shares. 

Mines  Selection  Company,  Ltd.,  undertook  when  call-  the  Consolidated  Mines  Selection  Company.  Ltd., 
ed  upon,  within  a  period  of  two  years  from  March  2S, 
1916,  to  provide  /200,000  further  working  capital 
against  the  issue  at  par  of  200,000  shares.  During  the 
year  the  remaining  50,000  shares  were  called  up,  and 
a  further  1,732  shares  were  allotted  and  issued  to  sat- 

isfy three-year  options  exercised  in  London. 
The  Capital  of  the  Company  at  December  31,  1918, 

was  therefore  as  follows  : 

Issued  Capital,  in  shares  of  J 

Registered  Capital          730.000  shares. 

The  flotation  agreements  covered  the  following  op- 
tions granted,  calculated  from  March  28.  1916  : 

To  the  Daggafontein  Gold  Mining  Co  ,  Ltd.  : 
For  three  years  at  par  on   134,126  shares. 
J-(?ss— Exercised  during  the  year      1.732 

  1 32.394  shares. 
To  the  Consolidated  Mines  Selection  Co.,  Ltd.  : 

For  three  years  at  par  on   115.874  shares 
For  four  years  at  22s.  6d.  on    125.000 
For  five  years  at  25s   on   125.000 

  365.874     „ 

Total  number  of  shares  under  option      498,268'shares. 

With  reference  to  the  optiork  granted  to  Daggafon- 
tein Gold  Mining  Company,  Ltd.,  to  take  up  134,126 

shares  in  this  company  at  par  for  three  years  from 
March  28,  1916,  the  Lords  Commissioners  of  His 

Majesty's  Treasury  intimated  that  they  would  raise  no 
objection  to  the  allotment  and  issue  to  option  holders 
of  the  shares  for  which  they  had  the  right  to  subscribe, 
provided  that  the  money  received  in  payment  of  such 
shares  was  invested  in  National  War  Bonds  in  the  name 

of  the  National  Bank  of  South  Africa,  Ltd  ,  and  that 

an  undertaking  was  furnished  by  that  bank  that  such 
bonds  would  not  be  disposed  of  during  the  continuance 
of  the  war  and  of  one  year  thereafter  without  their 

Lordships'  authority. 
The  cash  receipts  and  e.tpenditure  from  the  inception 

of  the  company  to  December  31,  1918,  were  as  follows  : 
Rec 

IPTS. 

Working  Capital— 300.000  Shares  at  20s.  each 
Shares  Issued  against  Options  exercised  at  20s. 
Cash  and  Cash  Assets  taken  over  from  \'endors 
Interest  Received  and  Sundry  Revenue   
Sales  of  Surplus  Water   
Owner's  Share  of  Licences   Loan   

Exi'lTNDITURBi 

Transfer   Duty,  etc   ..'..„ Shaft  Sinking.  Permanent  Haulage  Ways  and 
Equipment   

Estate  Buildings  and  Improvements   
Development   
General  Expenses    

Guarantor's  Commission— Loan..    Interest  on  Loan   
Balance,  being  Cash  and  Cash  Assets  after 

deducting  Sundry  Creditors  and  Credit 
Balances  and  accrued  Interest  to  date  ....;. 

UOO.OOO  0  0 
1.732  0  0 

2,437  15  4 
4,527  15  6 
2,207  17  9 

36  10  11 
68.960  9  0 

£379.902  8  6 

£8,443  10  4 

265,093  13  0 
138  15  0 

56,758  12  6 
20,672  8  0 
2,500  0  0 

liquidated  its  liability  under  the  flotation  agreement  to 

provide  ̂ 200,000  further  working  capital,  .-Vs  none  of 
the  options  granted  over  further  shares  of  the  company 
expire  until  March  27,  1919,  and  as  it  was  estimated 
that  the  funds  accruing  from  the  issue  of  the  above 

shares  would  become  exhausted  early  in  July,  it  be- 
came necessary  to  arrange  for  the  provision  of  further 

funds  in  order  that  the  operations  of  the  company 

might  be  carried  on  without  interruption.  With  this 
end  in  view,  an  agreement  was  entered  into  with  the 
Consolidated  Mines  Selection  Company,  Ltd.,  by  which 

that  company  undertook  to  lend  or  procure  loans  un- 
der its  guarantee  of  the  funds  required  until  March  27, 

1919,  up  to  a  total  of  /100,000,  on  the  following  con- 
ditions : 

(a)  Interest  to  be  charged  at  1%  above  the  Bank  of 

England  rate  current  from  time  to  time,  with  a  mini- 
mum of  6J%. 

(&)  The  loan  to  be  repaid  by  March  31,  1919. 
(c)  The  consideration  payable  to  the  guarantors  of 

the  loan  was  a  cash  commission  of  2i°6  1^2,500)  and 
the  right  to  call  at  par  any  shares  not  taken  up  by  the 
holders  of  the  options  which  mature  on  March  27. 1919, 
the  decision  of  the  guarantors  to  be  given  immediately 
after  this  company  has  notified  them  of  the  number  of 
such  options  not  exercised 

Further,  this  company  agreed  that  if  the  loan  is  not 
repaid  by  March  31,  1919,  a  first  mortgage  bond  would 
be  passed  over  the  property  in  favour  of  the  lenders. 

The  loan  of  /69,798.  15s.  5d.  shown  in  the  balance 
sheet  represents  the  amount  called  under  the  above 
arrangement,  with  accrued  interest,  to  the  end  of  the 
financial  year. 

CONSt  LTING  E.SGINEER  S  REPORT. 

Owing  to  the  workings  being  inaccessible  during  the 

greater  portion  of  the  year  on  account  of  water,  no  de- 
velopment work  was  done.  The  water  difficulties  have 

now  been  overcome,  and  development  work  was  re- 
sumed early  in  February.  The  pumping  plant  at  the 

2,000  ft.  station  at  No.  1  Shaft  was  completed  early  in 

April.  Work  was  then  concentrated  on  unwatermg  the 

lower  portion  of  the  shaft  and  recovering  the  Main  Sta- 
tion. .At  the  end  of  the  year  the  bottom  pump  station 

was  completed,  and  pumping  was  started  on  January  2 
of  the  current  year.  A  dam  is  being  built  in  the  2nd 

Level  Drive  South  with  a  view  to  applying  cementa- 

tion to  seal  ofi^  the  water  encountered  in  this  heading. 
At  No.  2  Shaft  the  500  ft.  pump  station  was  completed 
early  in  the  year.  The  dolomite  water  below  this  level 

was  successfully  sealed  ofl"  by  cementalion.  .As  the 
application  of  the  process  involved  a  considerable  time, 
the  footage  sunk  for  the  year  was  only  509  feet.  The 
total  depth  of  the  shaft  at  the  end  of  the  yeat  was  1,028 
feet,  of  which  1,012  feet  were  timbered. 

C.    E.    KSECHT.  . 
Johannesburg, 

March  I.  WI'J. 
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Capital  :  ;f  500,000 :  debentures  outstanding  £255,000, 

Business  :  The  financing  and  promotion  of  mines  and  other  businesses  in  South  Africa  ;   holds  investments  ic 

many  mines  on  the  Rand. 

.Vnnlal  Report  to  December  31,  1918. 

Your  directors  beg  to  submit  their  twenty  ninth  an- 
nual report,  being  for  the  year  ended  December  31, 

1918,  together  with  the  audited  accounts  for  that  period. 
The  capital  of  the  company  remains  as  before,  namelv, 

500,000  shares  of /I  each,  fully  paid.  The  third  draw- 
ing of  debentures  took  place  on  November  29  last,  when 

debentures  to  the  amount  of  /15,000  were  drawn  in 
accordance  with  the  trust  deed,  thereby  reducing  the 
amount  of  undrawn  debentures  to  /255,000.  The 
profit  and  loss  account  shows  a  net  realized  profit  of 

.^32,543.  3s.  6d.,  after  payment  of  the  interest  on  de- 
bentures. This  amount,  together  with  the  balance  of 

£41,705  4s  7d.  brought  forward  from  last  year,  has 
been  placed  to  appropriation  account,  making  a  credit 
balance  of  £74,250.  8s.  Id.  The  usual  valuation  of  the 

company's  assets  was  made  at  the  end  of  the  year. 
This  valuation,  with  the  cash  or  equivalent  of  cash  in 
hand,  amounted  to  £817,917.  10s.  4d.,  which  amount 

shows  a  surplus  over  the  company's  capital  and  lia- 
bilities of  £62,917.  10s.  4d.  'V'our  directors  recom- 

mend the  payment  of  a  dividend  of  7i%  for  the  year. 
After  the  distribution  of  this  dividend  and  the  payment 
of  the  commissions  thereon,  in  accordance  with  various 

agreements  and  with  the  articles  of  association,  there 
will  remain  a  balance  of  £34,275.  8s.  Id.  to  be  carried 

forward  to  re.xt  year's  accounts. 
The  assets  of  the  company  as  valued  at  December 

31  last  may  be  classified  as  follows  : 

British  Treasury  Bills    £j9.650  16    8 
British  War  Loan  19^9— 19<7     31,468  10    0 
British  Naliocial  War  Bonds       49.317     5  11 
I'nion  of  South  Africa  Treasury 

Bills     59,500 

Cash  and  Loans,  after 
bililies    

Other  securities   
Shares  in  Companies  payi 
Shares  in  Companies  at 

paying     

f  179,936  12    7 
providing  for  all  lia-    30,110    4     2 
   23,004    9    9 
ng  dividends      412,117.  12  11 
present  non-dividend 
   172.748  10  11 

£817,917  10    4 

The  company's  assets  appear,  as  usual,  in  the  bal- 
ance sheet  in  the  aggregate  at  or  under  cost,  after  mak- 

ing allowances  for  amounts  written  off. 

The  following  are  the  companies  in  which  your  com- 
pany has  its  principal  holdings,  namely :  Brakpan 

Mines,  Limited,  Daggafonlein  Gold  Mining  Company, 
Limited,  Kleinfontein  Estates  and  Township,  Limited, 
ModderfonteinB.  Gold  Mines,  Limited,  Modderfontein 

East,  Limited,  Springs  Mines,  Limited,  Sub-Nigel, 
Limited,  and  West  Springs,  Limited,  on  the  Eastern 
Rand  :  City  Deep,  Limited,  Crown  Mines,  Limited, 

Meyer  and  Charlton  Gold  Mining  Company,  Limited, 
and  Village  Deep,  Limited,  on  the  Central  Rand  ;  the 

Anglo-French  (Transvaal)  Navigation  Colliery  in  the 
Middelburg  District  of  the  Transvaal  ;  the  Anglo- 
French  Matabeleland  Company,  Limited,  in  Southern 
Rhodesia.  Other  important  interests  are  in  the  Hoi 
linger  Consolidated  Gold  Mines,  Limited,  in  Canada  : 

Magadi  Soda  Company,  Limited,  in  East  Africa  ;  and 
East  Pool  &  .^gar.  Limited,  in  Cornwall. 

During  the  year  the  mining  industry  of  the  W'it- watersrand  has  been  carried  on  under  increased  diffi- 

culties, partly  due  to  the  war,  and  partly  to  other  ab- 
normal conditions,  namely,  very  heavy  rains  and  floods 

in  the  early  part  of  the  year,  and  the  serious  influenza 

epidemic  in  the  later  months.  These  difficulties  re- 
sulted in  a  reduced  output,  increase  in  working  costs, 

and  a  reduction  in  dividends,  in  consequence  of  which 

the  company's  revenue  has  been  adversely  affected. 
The  board  desires  once  a^ain  to  express  their  thanks 

to  the  managing  directors  and  the  members  of  the  staff 
in  London  and  Johannesburg  for  the  efficient  manner 
in  which  the  work  has  been  carried  out  during  a  very 

trying  period.  Most  of  the  members  of  the  staff  re- 

ferred to  in  last  year's  report  as  on  active  service  in 
His  Majesty's  Forces havenow  returned  to  theirduties. 
The  board  records,  with  regret,  the  death  of  Lieut. 
Wm.  Lambourne,  who  was  killed  in  action  on  August 

9  last.  As  will  be  seen  by  the  accounts,  the  sum  of 
£3,557  7s.  7d.  has  been  expended  during  the  year  in 

war  grants,  which  brings  up  the  total  under  this  head- 
ing to  £10,165.  Os.  Id. 

In  terms  of  the  articles  of  association,  Mr.   F.  A. 
Robinson  and  Mr.  Wm   Frecheville  retire  from  office, 

and  being  eligible  offer  themselves  for  re-election 
For  the  Board  of  Directors. 

F.  A.  Robinson,  Director. 

Ernest  G    Mocatta,  Director 
S.  D.  Thomson,  Secretary. 

Profit  and    Loss  Account   for    Year    enueh 

December  31,  1918. 

£    s.  d. To  Directors' Fees        2.250    0    0 
To  Salaries  (including  Managing  Directors' Salaries).  Rent.  Audit  Fees,  and  Travelling, 

Office  and  General  Expenses.  Cost  of  Engi- 
neering Departments.  London  and  South 

.\frica  including  special  fee  paid  to  .Mr.  Wm. 
Frecheville  for  technical  services,  less 
Transfer  ami  other  Fees  and  .imoiinis 
charged  to  other  Companies         15.277   10    -! 

To  War  Grants,  including  allowances  to  members 
of  the  Stall  serving  with  the  Army         3.567    7    7 

To  Cablegrams  .     233  16    9 
To  Donations    437    1    0 
To  Premiums  on  Insurance  of  Office  Staff-Lon- 

don (balance)    192    0     2 
To  Reiili/ed  Losses  and  Sundry  Amounts  written 

OB 

laiing  to  business  in  Canada  and 
To  Charf;es 

elsew,! 
To  Debenture  frustees'  Fee; 
To  Debenture  Interest       12,150 
To  Balance  carried  to  Appropriation  Account   ...      32,545 

6.517  18  10 

2,827     7     I 

By  Dividends Credits 
By  Profits  real 

Interest  ; 

/ed  by  Sales  of  Shares 

40 



The  Mining  Magazine 
W.  F.  White,  Managing  Director. Edward  Walker,  M.Sc,  F.G.S.,  Editor. 

Published  on  the  15th  of  each  month  by  The  Mining  Publications,  Ltd. 
AT  Salisbury  House,  London  Wall,  London,  E.C.2. 

Telepho 

CH  Offices  : 

London  Wall  S93S.    Telegraphic  Address :  Oligoclase.     Codes:  McNeill,  both  Edil 

Vol.  XX.   No.  6. LONDON.  JUNE.   1919. 

CONTENTS. 

Editorial 

Notes   322 

Oil  in  Derbyshire      323 
The  drillinfi  campaign  in  Derbyshire  has  resulted 

in  the  tapping  of  oil  at  the  Hardstoft  bore. 

Publicity  in  Technology     323 
In  his  presidential  address  to  the  members  of  the 

Institution  of  Mining  and  Metallurgy.  Mr. 
Hugh  K.  Picard  protested  against  the  secrecy 
characteristic  of  British  metallurgical  practice. 

The  Price  of  Gold      324 
Gold  producers  are  still  wondering' whether  the 

British  and  Overseas  Governments  will  do  any- 
thing to  help  them. 

Rand  Mining  Conditions    325 
An  analysis  is  given  of  the  present  position  and  the 

future  prospects  of  the  mines  on  the  Rand. 

Review  of  Mining     327 

Articles 

Mining  in  Spain  ....E.  Mackay  Heriot  331 
The  author  discusses  present  c 

nd  give=  some  information 
Qg  and  mining  outlook. 

3  Spain 
'  the  engineer- 

The  Jenkins  Electrolytic  Cell      
     Henry  C.  Jenkins  337 
This  cell  is  employed  for  the  production  of  caustic 

soda,  chlorine,  and  hydrogen  by  the  electrolytic 
decomposition  of  brme. 

The  Copper  Industry  of  the  Southwest: 
Arizona,  New  Mexico,  and  Sonora 
   W.TovoteyE.M.  339 
The  "Southwest"  is  the  biggest  copper-producine region  in  the  world,  and  contains  many  famous 

mines  such  as  the  CopperQueen,  United  Verde. 
the  U.V.X..  Miami,  Inspiration.  Ray. and  Chino. 

Four  Years  as  a  Prisoner  of  War   
  J.  C.  Farrant  350 
The  author  continues  his  account  of  the  treatment 

of  Prisoners  of  War  sent  by  the  Germans  to 
Kurland.  Russia. 

A  Dredge  for  Colombia     358 

News  Letters 

Camborne 
ever;   Dolcoath  ;   Levant;  Government  Aid  for 
the  Tin  Mining  Industry  ;  Tin  Concentrate  ( 

333 

North  of  England      354 
The  Mining  Position  :  Lead;  Barytes  ;  Gypsum. 

Perth       356 
Potash  Minerals. 

Toronto        356 
Porcupine:  Kirkland  Lake;  Cobalt;  Oil  Explora- 

tion in  Alberta. 

Personal    359 

Trade  Paragraphs       359 

Metal  Markets     360 

Statistics  of  Production    362 

Prices  of  Chemicals     365 

Share  Quotations    366 

The  Mining  Digest 
The  Heidelberg  Goldfields        367 
Use  of  Concrete  at  Wallaroo  &  Moonta    370 

The  Sulphide  Corporation's  Smelting  Plant... 
  Guy  Courtney  &  W .  J .  Jackson  372 

H.  K.  Picard  on  Zinc  and  Lead  Metallurgy...  374 
The  Broken-Hill  Ore-bodies    376 
Barite    Dr.  Percy  A.  Wagner  376 

Frasch  Sulphur-Mining  Patents     377 

Short  Notices     378 

Recent  Patents  Published    379 

New  Books     

Cole's  "Aids  in  Practical  Geology"     Dr.  Arthur  Holmes  379 

Company  Reports     379 
Balaghat  Gold  ;  City  Deep;  Consolidated  Langlaagte ;  Crown 

Mines  :  Geduld  ;  Government  Gold  Mining  Areas!  Modderfontein); 

Gurum  River  (Nigeria! ;  Hulti  (Nizam's)  Gold  .Mines-  Ivanboe 
Gold  ;  Langlaagte  Estate;  Lena  Goldfields  :  Lonelv  Reef;  Meyer 
&  Charlton  ;  Mining  Corporation  of  Canada  ;  Modderfontein  B 
Modderfontein  Deep;  New  Kleinfontein ;  Nipissing  Mines 
Plymouth  Consolidated;  Randfontein  Central ;  Sons  of Gwalia 
N'anRynDeep;  Waihi  Gold  ;  Witwalersrand  Gold. 



EDITORIAL 
SI  R  Boverton  Redwood,  who  died  early  this 

month,  was  the  doyen  of  the  world's  oil 
technology,  having  grown  up  with  the  science 
and  practice  of  petroleum  mining  and  refining. 
His  books  are  a  permanent  monument  to  his 
memory. 

WE  note  the  formation  of  the  Chemical 

and  Metallurgical  Corporation,  Limi- 

ted, with  a  capital  of  £"1,200,000,  and  having as  directors  Messrs.  A.Stanley  Elmore,  Walter 
McDermott,  Hugh  F.  Marriott,  J.  A.  Agnew, 
and  F.  W.  Baker.  The  primary  object  of  the 
company  is  to  work  a  new  chemical  process 
in\ented  by  Mr.  F.  E.  Elmore  for  the  treat- 

ment of  complex  ores.  Interests  in  other  new 
processes  will  be  taken  as  opportunity  offers. 

ONE  of  the  handsomest  University  endow- 
ments ever  recorded  in  this  country  is 

being  provided  for  Cambridge  by  a  number  of 
oil-men.  The  Burma  Oil  Company  of  Glas- 

gow, the  Anglo- Persian,  the  Anglo-Saxon 
(representing  the  Shell  interests),  and  Lord 
Cowdray  have  between  them  subscribed 
200,000  guineas  to  provide  an  adequate  school 
of  chemistry.  Not  only  is  the  University  to 
be  congratulated,  but  the  gift  may  also  be  re- 

garded as  a  fitting  reward  to  Professor  \V. 
Jackson  Pope  for  his  many  services  to  the 
country  during  the  war. 

THE  news  that  Mr.  Theodore  J.  Hoover 
has  been  appointed  head  of  the  Mining 

Department  of  Stanford  University,  at  San 
Francisco,  is  of  unusual  interest  in  this  coun- 

try. Judging  by  the  extreme  brevity  of  men- 
tion in  the  American  papers,  the  appointment 

is  apparently  attracting  more  attention  in  this 
country  than  in  the  United  States.  Perhaps 
this  is  only  to  be  expected,  seeing  that,  as  has 
been  the  case  with  his  brother  H.  C,  his  pro- 

fessional work  has  been  mainly  connected  with 
the  Old  World.  When  he  announced  his  re- 

tirement to  his  native  State  and  his  abandon- 
ment of  mining  for  farming,  there  were  many 

who  wondered  how  long  his  withdrawal  from 
congenial  activity  would  last.  .\s  a  graduate 
of  Stanford,  as  a  man  of  wide  experience,  as 
a  keen  in\estigator,  and  as  an  expounder  of 
mining  and  metallurgical  practice,  he  has  the 
qualifications  desirable  in  a  successful  in- 

structor in  the  science  and  business  of  mining, 
and  it  is  well  that  he  has  come  back  once  more 
to  his  proper  sphere. 

THE  annual  dinner  of  the  Old  Students 
of  the  Royal  School  of  Mmes  was  held  on 

June  4,  and  proved  a  most  successful  gather- 
ing. Mr.  E.  T.  McCarthy,  who  presided,  an- 

nounced that  local  branches  of  the  Old  Stu- 

dents' Association  are  to  be  formed  in  the  chief 
mining  centres  abroad.  Sir  Alfred  Keogh,  in 
responding  to  the  toast  of  the  Royal  School  of 
Mines,  said  that  424  students  and  old  students 
had  joined  up  at  the  beginning  of  the  war  and 
of  these  no  fewer  than  174  had  gained  distinc- 

tions, a  proportion  of  which  the  School  might 
legitimately  boast,  for  it  proved  the  wonderful 
adaptability  of  the  English  mining  man.  Mr. 
E.  B.  Lighthill,  the  honorary  secretary  of 
the  Association,  informs  us  that  the  History 
of  the  Royal  School  of  Mines  and  the  Regis- 

ter of  Old  Students  will  be  published  within  a 
short  time. 

THOUGH  an  internal  combustion  engine 
has  a  greater  thermal  efificiency  than  a 

steam  engine,  its  use  involves  the  wasteful  dis- 
persion of  a  large  proportion  of  the  heat  gener- 

ated, owing  to  the  necessity  of  preventing  over- 
heating. This  superfluous  heat  is  extracted  by 

circulating  water  and  thrown  into  the  atmos- 
phere by  radiators.  Mr.  W.J.  Still  has  devised 

a  method  of  utilizing  this  waste  heat  by  pass- 
ing theheated  water  toa  steam  generator  heated 

by  the  exhaust,  and  employing  the  steam  on 
the  return  stroke  of  the  piston  of  the  gasengine. 
This  compound  prime  mover  was  described  in 
a  paper  by  Captain  F.  E.  D.  Acland,  read  be- 

fore the  Royal  Society  of  Arts  on  May  26. 
.\  distinguished  audience  discussed  the  paper, 
and  it  was  generally  held  that  two  separate 
engines  should  be  used.  We  regret  that, 
owing  to  exigencies  of  space,  it  is  impossible 
to  quote  the  paper  at  length  in  our  columns. 

A  I  KM  EN  are  desirous  of  helping  the  mines 
.  in  the  matter  of  transport.  Commander 

C.  M.  Dyott,  in  a  lecture  before  the  Royal 
Aeronautical  Society,  expressed  regret  that 
a  certain  company  in  Russia  had  not  gi\en  him 

the  opportunity  of  carrying  60  tons  of  machin- 
ery from  the  coast  to  the  mine,  90  miles  away. 

He  said  the  conditions  were  such  that  three 
years  were  consumed  in  getting  the  plant 

across  country,  at  a  cost  of  /^lOO  per  ton, whereas  he  would  have  undertaken  to  carry  it 
in  as  many  months  at  a  cost  of  about  one 
pound  per  ton  per  mile.  He  also  said  he 
would  like  to  help  the  mines  in  such  countries 
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as  Peru  by  carrying  plant  across  otherwise 
impassable  rivers  and  mountains.  Another 
proposal  of  similar  character  comes  from  the 
Central  Aircraft  Co.,  of  London,  which  is 

desirous  of  establishing  a  commercial  air  ser- 
vice from  Cape  Town  to  Kimberley  and 

Johannesburg,  and  a  local  service  along  the 
line  of  the  Rand. 

MANY  miners  who  have  served  in  the  war 
have,  on  their  return  to  their  normal 

avocations,  attempted  to  use  gas  masks  for  res- 
cue purposes  underground.  The  makers  of 

certain  instruments,  also,  have  recommended 
their  apparatus  for  use  in  mines.  The  Mines 
Rescue  Apparatus  Research  Committee  has 
therefore  found  it  necessary  to  issue  a  word  of 
warning  to  the  effect  that  such  apparatus  as  the 
army  respirator  and  the  Eeds  helmet  are  not 
safe  for  use  in  mines.  The  main  risk  when 

attacking  a  mine  fire,  or  in  penetrating  work- 
ings after  an  explosion,  is  attributable  to  car- 
bon monoxide.  .\  second  risk,  which  is  seldom 

of  importance  at  the  surface,  but  which  cannot 
be  disregarded  in  mines,  is  that  an  atmosphere 
may  be  entered  which  contains  an  insufficient 
amount  of  oxygen  to  support  life.  Neither  the 
army  respirator  nor  the  Eeds  appliance  give 
the  leastsecurityagainst  either  of  thesedangers, 
and  this  type  of  appliance  cannot  be  looked  up- 

on as  a  substitute  for  self-contained  breathing 
apparatus.  Thiswarningis  all  the  moreneces- 
sary  as  both  the  army  respirator  and  the  Eeds 
helmet  will  stop  smoke,  and  for  that  reason 
they  would  give  a  person  ignorant  of  the  real 
danger  a  feeling  of  security  when  entering 
smoky  air,  and  thus  add  to  the  probability  of 
his  being  overcome. 

Oil  in  Derbyshire. 

The  tapping  of  oil  in  Derbyshire  by  Lord 

Cowdray's  drillers  promises  to  be  an  event  of 
prime  importance.  Our  readers  are  aware 
that  Lord  Cowdray  undertook  the  drillingcam- 
paign  after  having  received  encouragement 
from  American  oil-men,  whose  views  he  had 
reason  to  trust  owing  to  his  favourable  ex- 

periences in  Mexico.  He  has  stood  the  ex- 
pense of  the  drilling,  and  the  Government  has 

been  in  control,  such  control  being  advisable 
partly  on  account  of  the  war  and  partly  to 
avoid  the  many  disadvantages  following  on 
unrestricted  exploitation  of  oil  areas.  English 
oil  -  men  and  geologists  have  been  frankly 
sceptical  as  to  the  results.  Our  American 
technical  friends  have  just  reason,  therefore, 
to  congratulate  themselves  on  the  success  of 
their  diagnosis.     In  our  issue  of  February  last 

we  quoted  Mr.  T.  Sington's  paper  on  the  sub- 
ject read  at  Manchester,  and  we  added  a  geo- 

logical map  giving  the  place-names  associated 
with  the  drilling,  so  we  need  not  refer  to  the 
matter  at  any  great  length  now.  The  news 
came  on  May  26  that  oil  had  been  found  in  the 
Hardstoft  boring  at  a  depth  of  3,077  ft.  The 
oil  gradually  rose,  and  in  the  course  of  four 
days  was  1,000  ft.  up.  The  oil  was  then 
shut  off,  until  storage  facilities  were  provided. 
Probably  news  of  a  resumption  of  drilling 
will  be  published  in  the  daily  press  before  these 
lines  appear  in  print.  It  is  stated  that  the  bore 

penetrated  6in.only  of  the  oil-bearing  stratum. 
Little  or  no  gas  has  come  up  the  bore,  and  the 
oil  is  reported  to  be  of  light  gravity  and  good 
quality.  Hardstoft  is  about  midway  between 
Mansfield  and  Chesterfield.  North-east  of 
Chesterfield,  at  Brimington,  another  bore  is 
down  to  a  considerable  depth,  and  results  may 
be  expected  daily.  Further  north,  nearer 
Sheffield,  the  Eckmgton  bore  has  given  off 
several  blows  of  gas,  and  oil  has  been  found 
here  and  there.  The  amount  of  information 
given  by  Government  and  S.  Pearson  &  Son 
is  meagre  so  far.  It  is  too  early  yet  to  gauge 
the  flow  or  the  degree  of  importance  of  the 
discovery.  1 1  can,  however,  be  said  with  truth 
that  the  flow  is  beyond  the  capacity  of  a  cele- 

brated mining  geologist  who  undertooktodrink 
all  the  petroleum  found  in  Derbyshire. 

Publicity  in   Technology. 

Two  years  ago,  in  our  issue  of  May,  1917, 

we  printed  an  editorial  discussing  the  advan- 
tages of  publicity,  from  the  points  of  view  of 

the  mining  engineers,  the  metallurgists,  and 
the  financial  controllers,  of  the  various  opera- 

tions in  which  the  services  of  our  profession  are 

employed.  The  new  president  of  the  In- 
stitution of  Mining  and  Metallurgy,  Mr.  Hugh 

K.  Picard,  in  his  presidential  address  last 
month,  took  up  the  subject  and  pleaded  for  some 
relaxation  of  the  throttling  band  of  secrecy  for 
which  English  mining  and  metallurgical  opera- 

tions are  noted.  Coming  from  a  metallurgist 
of  his  standing,  personally  and  officially,  his 
plea  may  have  some  effect.  And  surely  no 
professional  man,  in  his  own  experience,  has 
suffered  more  from  the  exclusiveness  dictated 

by  the  employer  of  technical  skill  than  Mr. 
Picard  himself.  The  fondness  for  secrecy  on 

the  part  of  Englishmen  has  often  been  discuss- 
ed, and  the  explanations  vary  widely.  One 

reason  given  is  that  England  is  not  a  producer 
of  non-ferrous  metals  on  any  large  scale,  and 
that  such  business  as  it  has  is  that  of  the  cus- 

tom smelter  or  of  the  confidential   consulting 
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chemist.  Confirmation  of  this  \  iew  is  pro- 
vided by  the  fact  that  in  Cornwall,  one  of  the 

few  places  where  there  is  a  non-ferrous  metal 
output,  every  one  is  free  to  visit  the  mines  and 
to  exchange  experience  with  the  staffs.  In 
the  United  States,  where  mines  flourish  ex- 

ceedingly, the  open  door  is  the  rule,  though 
there  are  exceptions,  such  as  at  the  nickel 
works,  the  copper  rehneries,  and  the  electro- 

lytic zinc  plants.  In  America,  as  in  England, 
the  possessor  of  hard-earned  knowledge  is  not 
out  to  help  a  rival  in  the  production  of  special 
brands  of  metal,  .\nother  reason  for  British 
secrecy  is  the  bashfulness  or  false  pride  which 
prevents  a  man  from  owning  up  to  the  fact 
that  he  does  not  know  everything.  An  .Ameri- 

can, when  conducting  experiments  or  investi- 
gations, is  always  open  to  learn,  and  cheerfully 

writes  an  article  lacking  in  precise  information, 
with  the  express  hope  that  some  one  will  come 
to  his  rescue  and  give  him  useful  points.  An- 

other alleged  reason  is  that  the  Englishman  is 
indolent  and  cannot  be  bothered  to  write  arti- 

cles or  initiate  private  discussions  after  his 
routine  duties  are  finished.  Fourthly,  there 
is  the  fear  that  in  the  interchange  of  experi- 

ence the  advantage  may  be  all  on  the  other 
side.  Finally,  the  reason  for  secrecy  does  not 
usually  lie  with  the  professional  man  himself, 
but  with  his  employer,  who  is  keen  to  prevent 
any  leakage  of  information  and  thus  to  protect 
his  capital  outlay  against  depreciation  through 
any  act  of  a  rival. 

Whether  or  not  any  or  all  of  these  reasons 
hold  water,  the  fact  remains  that  the  transac- 

tions of  the  representative  English  non-ferrous 
society  are  not  so  rich  in  original  contributions 
to  the  technology  of  metallurgy  as  the  council 
would  like  them  to  be.  The  same  has  to  be 
said  of  the  English  press  covering  the  same 
subjects,  for  it  is  obvious  that  it  cannot  com- 

pare with  the  excellent  technical  journals  pub- 
lished on  the  other  side  of  the  Atlantic.  Here 

we  may  say  that  the  press  of  this  country  suf- 
fers under  more  disabilities  than  the  profes- 

sional society  in  the  obtaining  of  papers  and 
other  contributions.  For  instance,  many  min- 

ing engineers  and  metallurgists  object  to  giv- 
ing ilieir  countenance  to  what  they  regard  as 

trade  organs;  while  directors  of  mining  com- 
panies suspect  editors  of  attempting  to  obtain 

private  information  that  will  help  them  inStock 
Exchange  speculations.  We  have  discussed 
at  some  length  the  various  reasons  for  the  com- 

parative poverty  of  technical  writings  on  non- 
ferrous  mining  and  metallurgy  in  this  country  ; 
but,  briefly,  our  view  is  that  the  best  and  most 
extensive  writings  are  to  be  found  in  countries 

where  there  is  the  greatest  amount  and   the 
greatest  variety  of  successful  mining. 

The  foregoing  considerations  relatmg  to  se- 
crecy are  concerned  only  with  the  internal 

affairs  of  the  profession.  Yet  another  reason 
for  sealing  the  lips  of  the  engineer  is  to  be 
found  at  Somerset  House,  the  home  of  the  tax- 
assessor.  This  factor  was  well  exemplified  by 
Mr.  F.  Douglas  Osborne  in  his  speeches  at  the 
meetings  of  the  Gopeng  and  Tekka-Taiping 
held  at  Redruth  last  month.  No  mining  engi- 

neer can  be  more  deservedly  proud  of  his  work 
than  Mr.  Osborne,  whose  firm  is  thoroughly 
conversant  with  every  condition  in  the  Malay 
Peninsula,  and  is  noted  for  marvels  of  eco- 

nomical operations.  Both  Mr.  Osborne  and 
Mr.  James  Wickett,  the  chairman  of  the  com- 

panies, would  be  delighted  to  respond  to  the 
plea  for  publicity.  But  every  time  Mr.  Os- 

borne has  made  a  speech  detailing  the  excel- 
lent prospects  at  these  mines,  his  words  have 

found  their  way  back  to  Somerset  House,  to 
be  used  as  levers  for  further  exactions.  Thus 
at  the  meeting  last  month  he  announced  his 
intention  of  keeping  his  mouth  shut.  The  same 
attitude  has  for  many  years  been  deemed  ad- 

visable by  companies  operating  in  Spain,  for 
the  tax-assessor  there  looks  for  plunder  at 
every  stage  of  the  operations.  This  accounts 
for  the  brevity  of  the  yearly  report  and  the 

chairman's  speech  of  the  Rio  Tinto  Company. 
It  is  not  possible  for  either  us  or  Mr.  Picard 
to  fight  the  factor  of  secrecy  arising  from  the 
desire  to  protect  the  industry  from  unjust  taxa- 

tion. Our  function  is  confined  to  exhortation 
relating  to  causes  within  the  profession,  and 
in  this  connection  it  is  to  be  hoped  that  Mr. 

Picard's  plea  will  have  some  influence. 

The  Price  of  Gold. 

Though  the  Inchcape  Committee  and  the 
committee  appointed  bytheUnitedStates  Gov- 

ernment reported  adversely  in  connection  with 
the  subsidizing  of  gold  mines,  a  general  im- 

pression appears  to  prevail  that  something  is 
to  be  done.  The  authorities  on  economics  are, 
apparently,  not  sure  what  will  happen  if  any 
change  is  made  in  the  present  method  of  pay- 

ing for  gold,  or  in  the  present  control  of  the 
destination  of  the  gold  output.  As  an  experi- 

ment in  this  direction,  the  Australian  Govern- 
ment decided  to  permit  the  free  export  of  gold 

for  three  months.  The  results  have  been  kept 
quiet  and  no  information  is  available  as  to  the 
amount  sent  out  of  the  country.  The  only 
definite  statement  is  one  made  by  Mr.  F.  A. 
Govett  at  the  meeting  of  shareholders  in  the 
Ivanhoe  company  held  in  London  last  month. 
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He  said  that  the  company  had  been  allowed 
to  export  some  of  its  output  and  that  the  finan- 

cial advantage  was  considerable  ;  but  he  could 
not  say  how  much  was  exported  or  what  the 
price  was.  It  is  not  clear  that  AustraUa  would 
care  to  export  gold  to  any  extent,  seeing  that 
the  metal  will  be  required  in  helping  the  foun- 

dation of  many  new  manufacturing  industries 
according  to  the  policy  referred  to  by  us  in  a 
recent  issue.  If  export  were  free,  much  gold 
would  find  its  way  to  India,  as  it  did  before 
the  war.  On  the  other  hand  the  Indian  mines 

have  been  suffering  severely  from  the  restric- 
tions of  sale,  but  after  the  grievance  had  been 

aired  publicly  for  two  months  the  Government 
has  afforded  relief.  After  the  stoppage  of  ship- 

ments to  England,  the  Indian  mines  were  al- 
lowed to  deposit  their  output  in  the  Bombay 

mint  to  the  credit  of  the  Bank  of  England, 
and  the  Bank  gave  them  credit  for  the  amount 
in  sterling  in  London.  The  companies  had 
to  remit  back  from  London  to  India  through 
the  usual  banking  channels  in  order  to  pay  the 
wages  and  other  local  costs.  With  the  price 
of  silveradvancing,  the  Indian  exchange  gradu- 

ally increased,  until  two  months  ago,  at  the 
time  of  the  public  protest,  the  rupee  stood  at 
Is.  6d.  instead  of  the  par  Is.  4d.  Since  then 
the  exchange  has  gone  still  further  against  the 
mines,  and  now  stands  at  Is.  8d.  The  com- 

panies therefore  were  suffering  to  the  extent 
of  25%  in  their  remittances  to  India.  It  seemed 
hardly  credible  that  the  Government  could 
continue  an  arrangement  which,  though  grate- 

ful enough  in  war  time,  began  to  work  to  the 
detriment  of  the  producer.  It  was  obvious 
that  the  gold,  being  in  India,  should  be  given 
the  Indian  value.  The  Governments  have 
now  recognized  this  anomaly  and  have  agreed 
that  the  Indian  mines  shall  be  allowed  to  de- 

posit a  sufficient  proportion  of  their  output 
with  the  Indian  Mint  to  meet  their  local  re- 
quirements. 

The  controllers  of  the  Transvaal  mines  have 
been hopingthat the  Unionorthe  Empirewould 
come  to  their  assistance,  and  Sir  Evelyn  Wal- 

lers, in  his  capacity  as  president  of  the  Trans- 
vaal Chamber  of  Mines,  has  continued  to  draw 

the  attention  of  the  Governments  to  the  precari- 
ous position  of  many  of  the  producers.  The 

Union  Government  is,  howe\er,  obdurate  with 
regard  to  a  bonus  on  gold  production,  and  the 
only  comfort  it  can  proffer  to  the  mines  is  a 
promise  to  consider  the  ease  of  each  mine 
separately  when  a  time  arrives  that  closure, 
owing  to  extinction  of  the  margin  of  profit,  is 
contemplated. 

Another  event  connected  with  this  subject 

is  the  resumption  of  shipments  of  gold  from 
Canada  to  the  United  States.  This  appears, 
however,  to  be  a  Government  measure  under- 

taken in  connection  with  American  exchange, 
and  does  not  concern  the  mines. 

Until  the  time  we  went  to  press,  the  sole 
statement  on  which  hopes  of  the  gold  produc- 

ers generally,  other  than  those  in  India,  are 
based  is  the  utterance  of  the  Chancellor  of  the 

Exchequer,  who  said:  'There  is  nothing  in  the 
report  of  Lord  Inchcape's  Committee  to  sug- 

gest that  producers  of  gold  are  not  entitled  to 
obtain  for  their  produce  the  best  priceavailable 
in  the  most  favourable  market,  and  I  am  now 
considering  in  what  manner  this  can  be  se- 

cured." This  freeing  cannot  be  effected  with- 
out removing  restrictions  on  the  moving  of 

gold  from  one  country  to  another,  so  perhaps 
the  Chancellor  has  in  the  back  of  his  head  the 

compensation  of  necessitous  mines  for  the  dis- 
advantages arising  from  the  restrictions.  But 

the  Chancellor  is  adamant  on  the  price  of  gold 
and  would  not  dream  of  interfering  with  the 
standard  of  value  between  nations. 

Rand  Mining  Conditions. 

In  an  earlier  issue  this  year  we  gave  par- 
ticulars of  the  dividends  paid  by  gold  mines  on 

the  Rand  for  the  year  1918,  showing  that  the 
total  distribution  exhibited  a  considerable  de- 

crease as  compared  with  preceding  years. 
This  condition  is  brought  about  by  several  fac- 

tors. In  the  first  place  several  mines  are 
exhausted  or  rapidly  approaching  their  end. 
Secondly,  the  average  grade  of  many  of  the 
old  mines  is  diminishing  with  depth.  Thirdly, 
thecost  of  operation  hassubstantially  increased 
owing  to  the  rise  in  prices  and  the  inability  to 
keep  going  at  full  capacity  owing  to  scarcity 
of  labour.  During  1918  two  other  factors,  of 
a  temporary  nature,  had  considerable  influence 
in  the  diminution  of  output  and  profits,  namely, 
the  serious  floods  during  the  earlier  part  of  the 
year,  and  the  influenza  epidemic  toward  the 
latter  end  of  the  year.  The  batches  of  yearly 
reports  now  arriving  clearly  demonstrate  the 
position  at  the  mines  and  give  some  indication 
of  present  and  future  conditions  on  the  Rand. 
We  had  intended  to  use  the  statistics  contained 

in  them  for  the  purpose  of  giving  a  general  re- 
view of  the  position,  but  on  further  considera- 

tion we  came  to  the  conclusion  that  the  figures 
would  present  the  case  in  too  gloomy  a  setting. 
The  factors  of  the  floods  and  influenza  should 
not  be  included,  as  their  effect  has  passed  away. 
A  more  satisfactory  presentation  of  the  posi- 

tion can  be  given  by  the  monthly  figures  since 
the  turn  of    the  year.     The  latest   complete 
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figures  received  in  this  country  are  those  for 
February,  and  these  we  reprint  in  the  accom- 

panying table.  From  these  figures,  and  from 
the  general  information  given  in  the  yearly  re 

ports,  a  fairly  clear  idea  can  be  gained  of  pres- 
ent conditions  and  prospects. 

Results  for  Februarv,  1919. 
Total  Working  Yield  Cost 

Mine                  Yield  Cost        per  ton  per  ton 
£  £  s.d.  s.d. 

Aurora  West  United     11.885  14.859  20  4  25    5 
Brakpan  Mines    81.850  51.749  39  7  25     1 
City  &  Suburban    24.437  28.49«  34  9  40  10 
Cily  Deep    78  825  60.820  39  5  30    5 
Cons  Langlaaste    49.414  40.544  23  11  19    9 
Cons   Main  Reef     67.199  59,764  31  10  28    9 
Crown  Mines   183.948  169.873  29  6  27    5 
Durban  Rood't  Deep     37.563  35.456  30  1  28    4 
East  Rand  Prop   134.458  124.172  26  0  24    0 
Ferreira  Deep       49,690  42.116  30  8  26    7 
Geduld    60.046  39.217  30  5  19  10 
Geldenbuis  Deep    50  514  55.393  23  9  26    1 
Ginsbers    11-681  11.172  21  11  21     3 
Govt   G.M.  Areas   179.658  110.064  35  7  21     9 
Jupiler     24.310  25.691  22  0  23    3 
Kniyht  Central     28.557  27.702  26  8  27    8 
KniRhts  Deep    68.312  68.425  17  7  17    8 
Lanslaaeie  Estate       48.917  38.412  25  8  20    I 
Luipaard's  Vlei    20.950  20.902  22  3  22    2 
Meyer  &  Charlton'       33.91:6  14  508  58  6  24  11 Modderfontein  B   115.691  55.137  48  2  22  11 
Modderfontein  Deep     B3.128  35.698  4111  18    0 
New  Goch     12.6S4  13.195  19  11  21     0 
NewHeriot        14.153  14.487  28  0  28    8 
New  Kleinfontein    64,120  62.446  24  0  23    4 
New  Modderfontein      168.843  74.573  43  3  19     1 
New  Primrose     15.317  14.104  19  0  18     1 
New  Unified     11.040  9.289  17  11  15     1 
Nourse  Mines       47.256  46,271  28  8  28    5 
Princess  Estate    24,913  27.534  23  10  27    6 
Randfonlein  Central     153,190  145.588  22  5  21    7 
Robinson    41.857  37.425  23  5  20  11 
Robinson  Deep    49.834  50.491  27  8  28    1 
Roodepoort  United     22.797  3.956  19  1  20    7 
Rose  Deep    55.751  46.548  23  6  19    7 
Simmer  and  Jack    42.643  41.800  23  0  22    6 
Simmer  Deep       42.622  45.167  22  6  23  10 
Si>rines  Mines     68.775  42.751  39  0  24    3 
Sub- Nigel       24,399  16,081  56  6  37  10 
Van  Ryn     31.599  27.251  20  4  17    6 
Van  Ryn  Deep    94.992  47.454  41  5  2111 
Villaue  Deep     59.629  :6,316  26  0  24    7 
VillaBe  Main  Reef       21,795  20.3J4  25  8  23  11 
West  Rand  Cons    33.362  33.030  23  2  23     1 
Wilwalersrand    34.942  32.447  22  9  21     1 
Wilwatersrand  Deep     32,928  35.608  24  1  26     1 
Wolhu-er    33,6?5  29.261  24  11  22    0 

It  will  be  seen  that  there  are  forty-seven 
names  in  the  list  of  mines.  Bantjes  has  been 
omitted,  for  the  yield  reported  for  February  was 
derived  from  a  clean  up  only.  In  estimating 

the  position  at  the  various  mines,  it  is  conveni- 
ent to  divide  them  into  four  classes  :  (1)  Pros- 

perous mines;  (2)  mines  that  may  last  for  many 
years,  though  mostly  containing  low-gradeore  ; 
(3)  mines  in  a  precarious  position  owing  to  low 
grade  and  difficulties  connected  with  mining 
operations  ;  and{4)  mines  approaching  exhaus- 

tion. In  the  first  class  we  may  include  most 
of  those  in  the  Far  East  Rand  :  New  Mod- 

derfontein, Modderfontein  B,  Modderfontein 

Deep,  Government  Areas,  Van  Ryn  Deep,  Ge- 
duld, Brakpan,  Springs,  and  Sub-Nigel.  The 

only  mine  in  the  older  part  of  the  Rand  belong- 
ing to  this  class  is  Meyer  !k  Charlton.  In  class 

(2)  come  City  Deep,  Crown  Mines,  Consolida- 
ted Langlaagte,  Langlaagte  Estate,  Rose  Deep, 

Consolidated  Main  Reef,  Nourse  Mines, 
Witwatersrand  Gold,  Durban  Roodepoort 

Deep,  Robinson  Deep,  Village  Deep,  Kleinfon- 
tein. In  class  (3)  areRandfontein  Central,  East 

Rand  Proprietary,  Knight  Central,  Knights 

Deep,  Luipaard's  Vlei,  Jupiter,  Simmer  Deep, 
West  Rand  Consolidated,  Geldenhuis  Deep, 
Aurora  West,  Roodepoort  United,  Witwaters- 

rand Deep,  Princess  Estate.  In  section  (+)  are 
to  be  placed:  City  and  Suburban,  New  Heriot, 
Ferreira  Deep,  Village  Main  Reef,  Ginsberg,- 
New  Goch,  New  Primrose,  Robinson,  Simmer 
&  Jack,  Van  Ryn,  Wolhuter,and  New  Unified 

It  is  no  doubt  an  invidious  task  to  make 

these  classifications,  and  probably  many  read- 
ers on  the  controlling  boards  and  among  share- 

holders will  disagree  in  detail.  For  instance, 

it  may  be  urged  that  Sub  Nigel  cannot  be  clas- 
sed with  the  Modders  and  Government  Areas, 

that  City  Deep  should  be  in  class  (1),  that  Van 
Ryn  and  Ferreira  Deep  should  be  in  class  (2), 
and  that  East  Rand  Proprietary  should  be  in 

ciass(4).  It  is  likelyalso  that Randfontein Cen- 
tral will  eventually  win  its  way  into  class  (2). 

The  critical  question  during  the  past  year  or 
two  has  been  the  ability  or  otherwise  of  a  third 
of  the  mines  on  the  Rand  to  make  ends  meet. 
Under  the  circumstances  the  results  have  been 
such  as  to  warrant  congratulations  to  the  men 
in  charge.  No  mine  has  actually  gone  under 
owing  to  costs  exceeding  the  income,  though  a 
large  number  are  perilously  near  the  boundary 
line.  The  increase  in  available  labour,  the 
possibility  of  getting  mining  supplies  locally, 
and  the  resumption  of  shipments  from  England 
and  America,  together  with  improvements  in 
underground  practice,  will  combine  to  ease  the 
position,  and  it  is  probable  that  many  of  the 
companies  at  present  on  the  edge  of  disaster 
will  recover,  though  they  will  not  all  resume 
the  distribution  of  dividends, 

As  the  old  mines  disappear,  new  properties 
in  the  Far  East  Rand  are  taking  their  place. 
Daggafontein,NewState  Areas,  West  Springs, 
and  Modder  East  are  on  the  road  toward  pro- 

duction. Plans  are  being  laid  for  the  develop- 
ment of  Spaarwater,  Vlakfontein,  and  Cassel- 

Clydesdale,  and  opportunities  are  awaited  in 
connection  with  East  Geduld,  Grootvlei,  and 
other  propet  lies.  Finally,  exploration  in  the 
Heidelberg  district  affords  in  many  quarters 
the  hope  for  an  extension  of  mining  activities 
farther  to  the  south.  The  Heidelberg  cam- 

paigns form  the  most  interesting  feature  of 
speculative  mining  in  South  .Africa  at  present, 
and  for  this  reason  we  devote  considerable 

space  to  the  subject  in  the  Mining  Digest  this 
month. 



REVIEW  OF  MINING 
Introduction.  — The  Allies'  peace  terms 

have  not  yet  been  accepted  by  Germany  and 
Austria,  and  attempts  are  still  being  made  by 
the  defeated  nations  to  obtain  more  favourable 

conditions.  In  this  country  the  coal-mining 
unrest  continues  to  exercise  an  evil  influence 

on  the  resumption  of  trade.  Though  the  num- 
ber of  miners  now  at  work  has  been  restored  to 

the  1913  level,  the  output  is  much  less,  and  the 
estimated  production  for  the  year  beginning 
July  1  is  about  25%  less  than  normal.  The 
gold  question  has  again  been  discussed,  and 
concessions  have  been  made  to  Indian  mines 
in  the  matter  of  exchange.  The  Australian 
copper  mines  are  mostly  closed  owing  to  lack 
of  market  for  their  output,  and  the  Broken  Hill 
companies  have  suspended  the  payment  of 
dividends  owing  to  the  difficulty  of  finding  an 
outlet  for  their  lead  now  that  the  Imperial  Gov- 

ernment is  not  buying  it.  Labour  conditions 
in  the  Lena  district  are  unsatisfactory,  and  it 
is  stated  that  the  men  have  taken  control  of 
the  mines  in  Bolshevik  fashion. 

Transvaal. — The  gold  producers  have 
again  placed  their  case  before  the  Union 
Government,  and  have  foreshadowed  the  clos- 

ing of  a  number  of  low-grade  mines.  The 
Government  declares  its  willingness  to  appoint 
composite  committees  to  consider  the  case  of 
each  individual  mine  whenever  the  directors 
decide  that  the  time  has  arrived  for  closing. 
We  refer  to  the  general  position  of  the  mines 
on  the  Rand  and  to  the  gold  question  in  our 
editorial  pages. 

The  event  of  the  South  African  share  market 
this  month  has  been  the  scare  in  connection 
with  Springs  Mines.  The  event  has  caused 
more  stir  locally  than  here,  and  the  fall  in  the 
quotation  of  the  shares  was  much  greater  in 
Johannesburg  than  in  London.  The  results 
for  February  and  March  were  comparatively 
disappointing  and  naturally  gave  rise  to  dis- 

quietude. Mr.  Carl  R.  Davis  was  then  ap- 
pointed consulting  engineer  to  the  Consolidated 

Mines  Selection  group,  in  succession  to  Mr. 
C.  E.  Knecht,  and  he  made  a  thorough  examina- 

tion. His  opinion  is  that  development  has  not 
proceeded  far  enough  to  indicate  correctly  the 
value  of  some  of  the  ore  reserves  or  to  make 
the  mining  routine  ideal.  The  controllers  have 
given  shareholders  access  to  the  assay  plans, so 
that  nothing  is  being  hidden.  It  does  not  ap- 

pear that  the  set-back  is  more  than  temporary. 
.\  month  or  two  ago  a  serious  accident  at 

Modderfontein  B  was  recorded,  due  to  the  ex- 

plosion of  the  main  air-compressor  pipe.  The 
official  inquiry  has  traced  the  cause  to  one  of 
the  compressors,  inside  which  was  found  a  de- 

posit of  carbonized  oil  mixed  with  copper  ox- 
ide. The  view  is  that  this  copper  oxide  acted 

as  a  catalyser,  first  igniting  the  carbon  and 
afterwards  the  oil. 

The  Daggafontein  company  announces  that 
the  Union  Government  has  approved  its  appli- 

cation with  regard  to  the  area  to  constitute  the 
mine.  The  mynpacht  area  will  approximately 
be  1,257  claims,  the  discoverers  claims  179, 
and  leased  from  the  Government  450,  while 
173  claims  will  be  given  in  exchange  for  the 
New  Geduld  Deep  mynpacht, which  is  situated 
in  the  middle  of  the  southern  end  of  Geduld 
farm.  The  total  claims  will  be  approximately 
2,059,  but  this  is  subject  to  survey.  The 

Daggafontein  company's  property  will  consist 
of  the  part  of  Daggafontein  farm  adjoining  the 
eastern  boundary  of  Springs  Mines. 

The  Union  Corporation  has  broken  new 
ground  by  reducing  the  denomination  of  the 
shares  of  one  of  its  mining  companies,  the 
Modder  Deep,  from  £l  to  5s.,  by  splitting  each 
share  into  four.  It  is  true  that  Rand  Mines, 
Ltd.,  shares  were  split  in  a  similar  way  in 
1901,  but  this  is  a  holding,  not  a  mining,  com- 

pany. Consolidated  Mines  Selection  shares 
are  10s.,  the  reduction  from  £l  having  been 
effected  during  the  gloomy  days  before  the 
development  of  the  Far  East  Rand.  The  only 
mining  company  on  the  Rand  with  a  share  less 
than  £\  is  Crown  Mines  with  10s.  At  one 

time  it  was  occasionally  considered  advan- 
tageous to  have  shares  of  ̂ 4  denomination  in 

order  to  secure  Paris  quotations.  New  Modder- 
fontein has  shares  of  this  denomination,  and 

with  the  market  price  at  £25  discovered  the 
existence  of  drawbacks  as  well  as  of  advan- 

tages, but  on  seeking  to  split  the  shares  found 
that  the  Treasury  had  objections.  Now  that 
Modder  Deep  has  taken  a  similar  step,  pos- 

sibly New  Modder  will  revive  the  scheme. 
TheConsolidatedGoldFieldsof  South  Africa 

has  relinquished  technical  and  financial  control 
of  the  Southern  Van  Ryn  Reef  Gold  Mining 
Co.  in  the  Nigel  district  of  the  Far  East  Rand. 
It  is  only  a  few  months  since  the  Gold  Fields 
acquired  35,000  shares  and  assumed  technical 
control,  and  as  late  as  April  announced  that  a 
vertical  shaft  was  to  be  commenced.  The 
original  promoter  of  the  company,  Mr.  W.  E. 
Bleloch,  was  in  favour  of  working  from  the 
outcrop.     Presumably  the  withdrawal  of  the 
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Gold  Fields  was  caused  by  this  conflict  of 
opinion. 

The  position  at  Crown  Mines  indicates  a 
further  decline  in  the  average  content  of  the 
ore,  owing  to  the  approaching  exhaustion  of 
the  richer  section  that  used  to  be  Robinson 
Central  Deep.  Mr.  Stuart  Martin  is  in  favour 
of  a  policy  of  closer  selective  mining  in  order 
to  maintain  the  average  assay-value  of  the  ore 
sent  to  the  mill.  Large  sums  are  still  re- 

quired for  development  and  for  the  sinking 
of  new  shafts,  so  that  the  costs  will  necessarily 

be  high.  Particulars  of  recent  results  of  min- 
ing are  given  elsewhere  in  this  issue. 

The  Vereeniging  Estates  is  about  to  become 

a  supplier  of  timber.  Twenty- four  years  ago, 
4i  million  trees  were  planted,  and  some  of 
these  are  ready  for  felling.  A  railway  has 
been  built  to  the  forest  and  a  saw-mill  has  been 
erected.  As  each  block  of  trees  is  cut  down, 
young  trees  will  be  planted,  according  to  the 
best  practice  in  forestry. 

The  treatment  plant  at  the  Rooiberg  tin 
mine  is  to  be  closed  for  a  few  months,  during 

which  time  further  exploration  and  develop- 
ment will  be  vigorously  conducted.  During 

April,  1,300  tons  of  ore  and  675  tons  of  accu- 

mulated slime  were  treated,  for  a  yield  of  34'3 
tons  of  concentrate.  This  sold  for  ̂ 3,698, 
against  which  there  was  an  expenditure  of 

^5,539.  The  tin  ore  is  distributed  very  errati- 
cally in  this  district,  and  of  late  years  there  has 

been  considerable  difficulty  in  keeping  the  mill 
employed  to  capacity. 
Cape  Province. — The  Cape  Copper  Co. 

was  obliged,  a  year  ago,  to  stop  the  shipment 
of  matte  and  high-grade  ore  owing  to  absence 
of  shipping  facilities.  The  mine  and  smelter 
were  kept  going  and  the  output  was  stored.  It 
is  now  announced  that,  owing  to  the  fall  in  the 
price  of  copper  and  the  high  working  costs,  it 
is  impossible  to  continue  operations.  During 
the  period  of  waiting  for  more  favourable  con- 

ditions, some  exploration  and  development  will 
be  done.  The  company  announces  that  the 
new  property  in  India,  the  Rakha  Hills,  is  now 
regularly  producing,  and  that  the  output  has 
been  about  100  tons  of  blister  copper  per  month 
during  the  last  four  months. 

Diamonds. — Diamond-mining  is  receiving 
widespreadattentionin  variouscentres  in  South 
Africa.  Last  month  we  referred  to  the  forma- 

tion of  the  South- Western  Diamonds,  Ltd.,  the 
object  of  which  is  to  dredge  for  diamonds  off 

the  shore  at  Pomona,  "  German  "  South-West 
Africa,  and  of  the  Makganyene  Diamond  Syndi- 

cate, Ltd.,  which  is  to  operate  at  a  place  140 
miles  west  of  Kimberley.     Several  other  com- 

paniesareshowing  considerable  activity.  The 
Crown  Diamonds,  a  company  formed  ten  years 
ago  by  the  Lewis  &  Marks  group,  is  issuing 
additional  capital  in  order  to  resume  operations 
at  Driekop  and  Ruby,  in  the  Kroonstadt  dis- 

trict. The  Roberts-Victor,  owning  property 
twenty  miles  north-east  of  Boshof,  Orange 
Free  State,  another  of  the  Lewis  &  Marks 
group,  ceased  mining  before  the  war  owing  to 
impoverishment,  but  continued  exploration  on 

adjoining  properties.  Resumption  is  now  be- 
ing considered,  and  it  is  also  intended  to  re- 

treat the  old  tailings.  The  Koodoo  Diamond 
Mining  Syndicate  is  commencing  washing  at 
Uitkyk,  Cape  Province.  The  New  Eland  Co., 
Ltd.,  of  which  Sir  Thomas  Cullinan  is  chair- 

man, is  working  a  property  in  the  Boshof  dis- 
trict. Orange  Free  State.  The  Monteleo  com- 
pany is  working  a  property  of  that  name  at 

Winburg,  Orange  Free  State.  With  all  this 
activity  in  diamond-mining,  the  Government 
sees  an  opportunity  of  imposing  an  export  tax 
on  stones,  partly  for  revenue  purposes  and 

partly  to  encourage  the  foundation  of  a  dia- 
mond-cutting business  in  South  Africa.  Ap- 

parently the  action  of  the  South  African  Dia- 
mond Corporation  in  establishing  cutting  fac- 

tories in  Great  Britain,  where  legless  ex-soldiers 
are  employed,  is  not  altogether  pleasing  to  the 
Union  Government. 

Rhodesia. — The  doings  of  the  Cam  & 
Motor  have  been  wrapped  in  mystery  lately. 
The  last  yearly  report  was  circulated  privately, 

and  the  meeting  of  shareholders  was  not  adver- 
tised. Moreover,  the  company  failed  to  issue 

the  usual  monthly  returns  of  output.  It  now 
appears  that  the  mill  was  closed  at  the  end  of 
last  year  pending  further  development.  This 
policy  became  necessary,  not  so  much  because 
there  is  any  serious  shortness  in  ore  supply, 
but  because  the  grade  and  nature  of  the  ore 
varies  widely.  Some  of  the  ore  is  graphitic 
and  some  carries  very  coarse  gold,  while 
native  copper  interferes  with  cyaniding.  It 
is  held  that,  if  a  greater  number  of  working 
faces  are  provided,  the  ore  as  delivered  to  the 
mill  can  be  made  to  average  more  regularly  in 
content  and  character,  so  that  the  full  capacity 
may  be  continuously  maintained,  the  recovery 
increased,  and  the  costs  decreased.  The  com- 

pany is  being  reconstructed,  the  new  £1  shares 
to  be  issued  with  a  liability  of  7s.  6d.  This  is 
aheavyassessment,  and  will  provide  ̂ 220,000. 

By  its  means,  the  debentures,  ̂ "50,000,  will  be redeemed,  various  liabilities  will  be  met,  and 

^'65,000  will  be  provided  for  additional  work- ing capital.  We  understand  that  Sir  Abe 
Bailey  has  recently  secuied  some  measure  of 
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control  and  that  one  of  his  engineers,  Mr.  S. 
R.  Jameson,  has  been  appointed  resident 
director. 

The  Lonely  gold  mine  continues  to  be  a 
most  satisfactory  producer  and  to  develop  well 
in  depth.  During  the  year  1918,  54,320  tons 
of  ore  gave  49,560  oz.,  worth  ;^209,712,  and 

£•^8,273  was  distributed  as  dividend,  being  at 
the  rate  of  25%.  The  reserve  is  estimated  at 
176,097  tons  averaging  24T  dwt.,  as  compared 

with  145,516  tons  averaging  18'69  dwt.  the 
year  before.  The  consulting  engineer,  Mr. 
C.  B.  Kingston,  has  altered  the  method  of 
mining  so  as  to  avoid  so  large  a  proportion  of 
friable  foot-wall  rock  being  mixed  with  the 
ore  as  stoped.  The  foot- wall  is  now  removed 
before  the  lode  is  stoped,  and  it  is  used  as  fill- 

ing, the  stopes  being  packed  close  up  to  the 
working  faces. 

The  option  on  the  Huntsman  groupof  claims 
has  been  exercised  by  the  Rhodesia  Gold 
Mining  &  Investment  Co.,  Messrs.  Lewis  & 

Marks'  Rhodesian  finance  company.  Develop- 
ments have  exposed8,672  tonsaveraging  13'77 

dwt.,  and  the  prospects  in  depth  are  good. 
This  ore  will  yield  sufficient  gold  to  pay  for  the 
option  and  for  the  cost  of  the  development  and 
equipment. 

The  report  for  1918  of  the  Rezende  Mines, 
which  is  now  in  the  control  of  Sir  Abe  Bailey, 
contains  two  statements  with  regard  to  the  ore 
reserves.  The  directors  give  the  figure  at 
447,690  tons,  and  the  consulting  engineer,  Mr. 
S.  R.  Jameson,  vouches  for  175,374  tons  aver- 

aging 12'66  dwt.  A  verse  in  the  Bab  Ballads says : 
To  say  that  Bailey  oped  his  eyes 
Would  feebly  paint  his  great  surprise. 

In  this  case  it  is  the  shareholders  that  get  the 
disconcerting  shock. 

Mr.  Edmund  Davis,  in  his  address  to  share- 
holders in  the  Wankie  Colliery  Co.,  said  that 

further  expansion  was  impossible  owing  to  the 
restricted  space  available  for  surface  plant. 
The  directors  had  therefore  decided  to  com- 

mence workings  at  another  point  on  the  com- 

pany's concession,  where  borings  had  shown  a thickness  of  from  28  to  30  ft.,  divided  by  a parting. 

Nigeria.  —  The  Jantar  company  has  in- 
creased its  capital  to  ̂ 90,000,  by  the  creation 

of  30,000  new  shares  of  £l  each,  in  order  to 
purchase  Blocks  3  and  4  at  Kuru  from  the 
Niger  Company.  The  purchase  price  of  the 
property  is  iri0,000  cash  and  10,000  shares, 
and  the  other  10,000  shares  will  provide  the 
necessary  working  capital.  These  blocks  ad- 

join the  property  of  the  Kuru  Syndicate,  which 

was  formed  as  a  subsidiary  of  the  Jantar  com- 

pany a  year  ago.  The  syndicate's  mine  is  de- 
veloping well,  as  may  be  seen  by  the  monthly 

tonnage  of  output  from  October  to  April :  9, 7, 
12,  16,  20,  23,  30. 
The  Ropp  company  reports  a  steady  in- 

crease in  the  output  of  the  dredges,  the  figure 
for  1918  being  839  tons,  as  compared  with  670 
tons  in  1917.  For  the  first  four  months  of 
1919,  the  output  has  been  339  tons.  The  com- 

pany is  now  among  the  first  ten  tin  producers 
of  the  world.  The  reserve  of  dredging  ground 
is  estimated  to  contain  over  9,000  tons  of  black 
tin,  and  the  other  areas  2,000  tons.  Leases  of 
additional  ground  have  recently  been  obtained. 
The  profit  for  1918  was  ir52,150,  of  which 

^"41,250,  less  tax,  has  been  distributed  as  divi- 
dend, being  at  the  rate  of  3s.  per  5s.  share. 

Additional  capital  is  being  raised  by  the  issue 
of  55,000  new  5s.  shares  at  18s.  6d.  each. 

Australia.— The  Golden  Horse-Shoe  at 
Kaigoorlie  has  met  the  labour  scarcity  by  work- 

ing two  shifts  instead  of  three,  both  above  and 
below  ground.  By  arranging  a  few  extra  work- 

ing faces,  all  the  available  underground  men 
were  kept  fully  employed.  It  has  been  pos- 

sible, by  dispensing  with  the  night  shift,  to  re- 
duce the  number  of  surface  employees.  Dur- 

ing 1918,  the  ore  raised  amounted  to  146,664 
tons,  as  compared  with  176,028  tons  the  year 
before  ;  the  yield  was  ̂ 332,620,  as  compared 
with  /41 1,546,  and  the  dividend  ̂ 37,500,  as 

compared  with  ̂ '82,500.  This  mine  was  at  its 
best  from  1899  to  1909,  and  since  then,  though 
the  output  has  still  been  large,  the  profits  have 
been  small.  With  the  increase  in  cost  and 
shortage  of  efficient  labour,  the  conditions  still 
cause  anxiety,  though  the  general  outlook  is 
better.  In  spite  of  little  labour  being  available 
for  development,  the  reserves  have  been  fairly 
well  maintained,  standing  at  733,102  long  tons 
averaging  9i  dwt.  per  ton. 

Increased  costs  have  wiped  out  the  distri- 
butable balance  of  profit  at  the  Sons  of  G  walia 

gold  mine  at  Mount  Leonora,  West  .Australia. 
This  mine,  under  Messrs.  Bewick,  Moreing,  & 

Co.'s  management,  has  been  a  steady  pro- 
ducer for  twenty  years,  and,  without  having 

given  any  spectacular  performance,  has  pro- 
vided regular  dividends.  During  the  last  few 

years  the  average  content  has  decreased,  but 
a  more  adverse  circumstance  has  been  the 
growing  cost  of  labour  and  supplies  and  the 
shortage  of  reliable  and  first-class  labour. 
During  1918,  gold  worth  ̂ 190,091  was  ex- 

tracted from  148,394  tons,  and  the  profit  was 

/"1 2,720.  Practically  the  whole  of  this  was 
paid  as  income  tax  in  England  and  .\ustralia. 
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Last  month  we  announced  that  Broken  Hill 
is  again  the  victim  of  a  strike.  At  the  time  of 
writing  work  has  not  been  resumed.  The  con- 

tract for  the  supply  of  lead  by  the  Associated 
Smelters  to  the  Imperial  Government  expired 
on  March  31,  and  prompt  part  payment  for 
concentrates  cannot  now  be  made  by  the 
smelting  company.  The  mines  have,  in  con- 

sequence, found  it  advisable  to  suspend  the 
payment  of  dividends,  until  alternative  outlets 
for  the  lead  are  settled. 

The  Waihi  company  is  preparing  to  resume 
exploration  at  depth,  which  was  suspended 
owing  partly  to  the  difficulty  of  obtaining  the 
necessary  pumps  and  partly  to  the  expressed 
desire  of  the  Government  that  all  available 

labour  should  be  devoted  to  gold-production. 
The  new  pumping  plant  has  been  ordered,  at 
a  price  just  double  that  quoted  before  the  war. 
The  company  found  a  great  advantage  from 
the  Hora-Hora  hydro  electric  plant  owing  to 
the  scarcity  and  high  price  of  coal.  It  is  prob- 

able that  operations  could  not  have  otherwise 
been  continued.  The  demand  for  electric  cur- 

rent at  Auckland  and  other  centres  of  popula- 
tion within  a  commercial  distance  from  Hora- 

Hora  is  considerable,  and  is  increasing  rapidly. 
In  all  probability  the  Government  will  exer- 

cise its  option  and  purchase  these  works  for 
public  use,  but  continuing  to  supply  the  re- 

quirements of  the  Waihi  mine. 
The  Irvinebank  tinsmelter  in  Queensland 

was  closed  recently,  greatly  to  the  misfortune 
of  many  small  mines  and  allu\ial  workings. 
The  Government  has  come  to  their  rescue  by 
advancing  iflOO  per  ton  on  the  concentrate. 

In  the  March  issue,  our  Melbourne  corres- 
pondent dealt  at  some  length  with  the  cam- 

paign of  oil-drilling  in  Papua  undertaken  by  the 
Commonwealth  Government.  The  results  so 
far  obtained  have  been  disappointing,  and  the 

expenditure  of  .£"100,000  has  given  little  tan- gible return.  The  consensus  of  geological 
opinion  is,  however,  favourable  to  ultimate  suc- 

cess,andanextensionof  the  profitable  oil  region 
of  Burma  and  the  East  Indies  is  confidently 
predicted.  It  is  now  announced  that  the  Brit- 

ish Government  has  agreed  to  spend  ̂ 50,000 
in  further  testing,  the  Commonwealth  Govern- 

ment contributing  an  equal  sum. 
India. — The  HalaRhat,in  Mysore,  is  to  have 

another  chance.  From  1900  to  1907  divi- 
dends were  paid,  but  before  and  since  the  re- 

sults have  been  disappointing,  and  the  mine 
never  approached  in  importance  its  big  neigh- 

bours of  the  Kolar  group.  During  the  last  few 
years,  developments  have  been  restricted,  ow- 
mg  to  shortness  of  funds,  which  have  been  pro- 

vided solely  from  the  balance  of  current  profit. 
The  directors  now  announce  that  they  are  pre- 

paring a  scheme  for  raising  additional  capital 
in  order  to  inaugurate  a  new  campaign  of  ex- 

ploration and  development. 
Developments  at  depth  at  the  Hutti  (Ni- 

zam's) gold  mine,  in  Hyderabad,  have  given 
poor  results  lately.  No  payable  ore  has  been 
found  in  the  deepest  level,  at  3,450  ft.,  and  in 
the  meantmie  the  reserve  is  rapidly  running 
out.  The  directors  are  considering  ways  and 
means,  and  are  debating  whether  it  is  advis- 

able to  raise  further  capital  or  to  discontinue 

operations. 
Malaya. — The  policy  of  the  Tronoh  com- 

pany in  adopting  dredges  has  been  amply 
justified,  as  will  be  seen  by  reference  to  the 
report  for  1918.  The  two  dredges  extracted 
613  tons  of  concentrate,  as  against  114  tons 
obtained  by  sluicing  in  No.  3  mine,  and 
557  tons  recovered  by  tributers.  The  total 
yield  was  1,367  tons,  as  compared  with  1,044 
tons  the  year  before.  The  dredges  accounted 
for  288  tons  of  the  increase.  The  cost  per 
yard  is  50%  higher  than  in  1917,  ovving  to  in- 

creases in  wages  and  the  price  of  materials. 
The  profits  for  the  year  were  ̂ 124,095,  and 
.^80,000  was  distributed  as  dividend,  being  at 
the  rate  of  50%.  A  third  dredge  has  been 
ordered  and  should  be  ready  to  start  in  a  year. 

Canada.  —  Our  Toronto  correspondent 
sends  information  relating  to  oil-boring  activ- 

ities in  Northern  Alberta.  News  also  comes 

to  hand  that  the  .^nglo- Persian  Oil  Company, 

through  the  D'Arcy  Exploration  Company,  is 
seeking  concessions  in  the  Peace  River  district 
in  north-east  British  Columbia.  The  territory 
desired  is  a  continuation  of  the  district  that  is 
attracting  attention  in  .\lberta. 

Two  of  the  big  companies  at  Cobalt,  the 
Nipissing  and  the  Mining  Corporation  of  Can- 

ada, have  been  spending  much  time  and  money 
examining  new  properties.  The  former  ex- 

amined over  a  hundred  properties,  chiefly  in 
Ontario,  but  also  in  Arizona,  California,  Idaho, 
Missouri,  Montana,  and-  Nevada.  Only  two 
properties  were  acquired,  and  both  proved  dis 
appointing.  One  was  a  gold  property  at  Fort 
Matachewan,  Ontario,  and  the  other  was  the 
Butte  Copper  Czar  mine,  in  Montana.  The 
Mining  Corporation  investigated  160  propo- 
salscomingfromCanadaand  the  UnitedStates. 

In  spite  of  difficulties,  the  Corporation's 
interests  in  Siberia  have  been  carefully  nursed. 
These  include  a  gold  mine  in  Yenesei  province, 

a  coal  deposit  in  Primorsk,  and  a  lead-zinc- 
siher  mine,  formerly  controlled  by  Germans, 
near  the  coal  deposit. 



MINING   IN  SPAIN. 
By   E.   MACKAY   HERIOT,   M.lnst.M.M ,   F.G.S. 

The  author  discusses  present  conditions  in  Spain  and  gives  some  information  as  to  the 

engineering  and  mining  outlook. 

IN  the  September  number  of  the  Magazine 

I  gave  an  outline  of  some  of  Spain's  indus- 
tries and  of  present  conditions  as  aflfected 

by  the  war.  I  referred  principally  to  coal,  pot- 
ash, platinum,  and  social  questions.  In  the 

present  article  I  propose  to  continue  the  dis- 
cussion of  the  more  interesting  facts  regarding 

Spain's  industrial  life. 
Prices  and  Taxes. — For  the  moment  no 

one  here  seems  to  know  what  awaits  us  in  the 
near  future.  Will  the  Bolshevik  wave  be  blown 

this  way  and  paralyse  all  work,  or  will  a  period 
of  prosperity  set  in  ?  There  is  to-day  more  un- 

rest than  has  ever  been  known  before.  There 

are  general  strikes  at  Barcelona,  Sevilla,  Cor- 
doba, Huelva,  Coruiia,  and  there  may  be  others. 

The  papers  are  strictly  censored,  and  one  does 
not  know  what  is  happening.  The  cost  of  liv- 

ing has  risen  so  high  that  it  is  very  difficult  for 
the  people  to  keep  hunger  from  their  doors,  let 
alone  clothe  themselves.  Even  those  products 
that  are  national, such  as  wheat,  olive  oil,  meat, 
and  rice,  have  gone  up  very  much  in  price. 

Meat  in  1914  was  sold  at  I'Z  pesetas  a  kilo  ; 
now  it  is  about  3  pt.     Olive  oil  has  risen  from 

10  to  20  pt.  an  aroba.  Wheat  costs  12  pt.  the 
fanega  (43  kilos)  ;  now  it  is  20  pt.  Rice  has 

risen  from  0'44  pt.  per  kilo  to  0'85.  These  are 
main  food  stuffs,  and  it  gives  an  idea.  There 
has  been  a  lot  of  cornering  and  secret  exporta- 

tion, and  this  must  be  given  as  the  reason  for 
the  rise  in  prices.  The  Government  has  taken 
energetic  steps  to  stop  these  abuses,  but  for 
those  who  know  the  country,  one  need  not  say 
that  the  task  is  one  of  great  difficulty.  In 
Spain  no  individual  is  highly  taxed  ;  the  rich 
and  poor  are  taxed  very  much  alike.  The  taxes 
are  for  the  most  part  indirect,  the  foodstuffs 
being  taxed.  This,  of  course,  is  very  unfair 
to  the  working  classes,  as  the  tax  hits  them  far 
harder  than  it  does  their  wealthy  neighbours. 

Strikes  to-day  are  very  different  from  what 
they  used  to  be.  Formerly  the  men  presented 
you  with  a  paper  pointing  out  the  cause  of  the 
strike  and  stating  their  terms.  This  morning 
I  received  a  telephone  call  from  Huelva  to  say 
that  the  general  strike  broke  out  yesterday  in 
the  town,  but  no  one  knows  why  or  what  the 
men  ask  for  ;  not  even  the  Governor  knows. 
The  ideaof  so  many  general  strikes  at  the  same 
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time  can  only  be  to  make  it  difficult  for  tlie 
Government  to  suppress  the  movement,  for 
the  army  is  not  large  enough  to  be  in  all  parts 
of  Spain  simultaneously.  The  result  is  they 
drain  the  province  of  civil  guards  to  safeguard 
the  capital,  leaving  the  rural  parts  exposed. 

Speaking  of  taxes,  the  two  chief  taxes  on 
the  mining  industry  are  the  3%  shaft  mouth 
and  the  2  per  mil  on  capital  for  foreign  com- 

panies. The  former  is  levied  on  all  saleable 
ore  at  shaft  mouth.  The  2  per  mil  tax  was, 
until  a  few  months  ago,  1  per  mil.  In  some 
cases  companies  are  formed  locally  to  avoid 
this.  There  is  a  trend  to  raise  taxation.  I 

read  to-day  that  the  Government  proposes  new 
export  duties,  among  which  is  galena  32  pt. 
per  ton.  It  was  15  pt.  before.  Thenewduty 
on  iron  pyrites  is  r75  pt.,  copper  matte  115 
pt.,  copper  precipitate  90  pt.,  tin  3,000  pt.,  and 
many  more.  What  influence  a  passing  of  this 
law  will  have  I  cannot  say  with  any  certainty, 
but  I  do  not  think  it  can  possibly  benefit  Spain. 
The  mere  fact  of  placing  an  export  tax  of  10 
pt.  per  ton  of  galena  some  years  back  assisted 
the  smelter  trust,  but  it  has  had  a  negative 
effect  on  lead  mining.  A  tax  of  Hi  pt.  on 
manganese  ore  should  be  sufficient  to  shut  down 
the  few  mines  working.  The  production  of 
copper  precipitate  on  some  of  the  Huelva 
mines  hardly  pays.  The  90  pt.  tax  should  stop 
any  new  ores  being  put  to  heaps  for  leaching 
purposes.  These  taxes  have  not  come  into 
force,  and  are  only  proposed. 
American  Interests. — There  are  many 

rumours  current  regarding  an  American  in- 
vasion. I  do  not  know  what  truth  there  is  in 

it.  I  was  told  in  Sevilla  that  the  American 
Embassy  has  taken  over  600  flats  in  Madrid. 
Some  days  later  on  the  way  to  Huelva,  I  was 
informed  it  was  500.  It  may  be  a  case  of  ex- 

aggeration. Anyway,  one  must  not  lose  sight 
of  the  fact  that  a  considerable  amount  of 

American  advertising  is  going  on  in  Spain,  a 
thing  which  was  little  known  before  the  war. 

I  read  this  morning  an  advertisement  :  "  A  re- 
sponsible company  in  the  United  States  wishes 

to  lease  with  option  to  buy  a  metalliferous 

mine  with  a  future."  Exactly  what  they  mean 
I  do  not  know,  but  they,  no  doubt,  want  some- 

thing good  in  Spain  in  the  mining  line.  There 
is  always  an  attraction  in  mining  far  away  from 
home.  Perhaps  this  is  the  reason  that  Ameri- 

cans and  not  British  are  taking  up  Spain.  I 
note  that  most  wares  that  were  British  before 
the  war  are  now  American.  [We  have  already 
recorded  in  our  pages  the  visit  of  an  American 
Commission  to  Spain. — Editor.] 
New  Railways. — Spain  considers  herself 

theconnectinglinkbetween  Europe  and  Africa 
for  the  future  traffic  of  the  latter  continent. 
They  are  here  discussing  the  necessity  of  a  line 
joined  up  with  the  southern  line  of  France  at 
Dax,  traversing  the  whole  of  Spain,  via  Pam- 

plona, Soria,  Madrid,  Toledo,  Ciudad-Real, 
Cordoba,  to  .Algeciras  ;  from  Algeciras  to  Tan- 

gier by  boat,  and  thence  by  rail  into  the  heart 
of  Africa.  The  project  presented  by  the  State 

engineer,  Gonzalez  Echarte,  to  the  Govern- 
ment covers  the  ground  between  France  and 

Madrid,  a  distance  of  400  kilometres.  No 
gradient  will  be  more  than  2%.  He  urges  two 
sets  of  rails,  and  the  service  to  be  worked  elec- 

trically. The  present  journey  takes  twelve 

hours  in  the  fastest  train.  Echarte's  scheme 
will  make  it  possible  to  cover  the  distance  in 
about  half  the  time.  The  American  Interna- 

tional Corporation,  hearing  about  this,  sent  to 
Spain  one  of  its  experts.  Dr.  J.  T.  Case,  to 
report  on  the  scheme.  Dr.  Case  took  four 
months  to  collect  data,  and  his  report  was  evi- 

dently favourable,  for  Mr.  Fred  Lavis,  the 
American  railway  engineer,  was  sent  out,  and 
assisted  by  Spanish  engineers  made  a  six 

months'  study  of  the  line  and  found  Dr.  Case's 
report  justified.  Lavis  wished  to  add  two 
branch  lines,  one  from  near  Logrono  to  Cala- 
tayud,  joining  up  the  Madrid- Barcelona  line, 
the  second  branch  from  Pamplona  to  Pasajes. 
The  first  thus  finds  an  outlet  in  the  Mediter- 

ranean, and  the  second  in  the  Atlantic.  Mr. 

Lavis'  project  is  for  a  single  line  with  steam driven  traffic. 

Only  a  short  time  ago  the  Public  Works 
Minister  brought  up  this  railway  project  in 
Congress.  It  is  of  more  importance  than  is 
apparent  at  first  sight.  It  will  not  only  make 
Spain  the  traffic  agent  between  Europe  and 
Africa,  but  will  open  markets  for  her  own 
wares.  It  will  also  be  the  means  of  deviating 

a  part  of  the  world's  shipping.  The  African 
line  will  be  connected  up  with  Dakar  on  the 
Atlantic  coast  near  Cape  Verde,  thus  shorten- 

ing the  distance  by  sea  between  Europe  and 
South  America.  The  Gaceta  has  just  pub- 

lished a  Royal  Decree  in  which  the  Public 
Works  Minister  refers  to  the  series  of  studies 
and  conferences  which  have  taken  place  on  the 

initiative  uf  the  engineer,  Don  Carlos  Men- 
doza,  concerning  the  new  idea  of  a  floating 
tunnel  through  the  Straits  of  Gibraltar,  which 
couldhavean  exceptional  importance  for  Spain 
if  it  was  realizable.  The  Royal  Decree  con- 

tinues to  state  that  a  commission  has  been  ap- 
pointed to  study  the  matter.  It  is  proposed  to 

float  the  tunnel  under  water.  The  depths  are 
too  great  for  an  underground  tunnel. 
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Electric  Power. — One  reads  between 
the  lines  that  Spain  has  great  ideas  for  her 

future  prosperity',  and,  at  the  rate  of  her  ad- 
vancing, one  can  be  optimistic  in  this.  The 

Government  is  thinking  seriously  of  installing 
all  over  the  peninsula  a  general  transmission 

line  for  electric  energy.  Spain  is  rich  hydro- 
electrically,  andonly  a  small  proportion  of  this 
is  exploited.  The  permanent  commission 
which  has  studied  the  matter  has  come  to  the 
conclusion  that  there  is  a  total  of  2  million 

kilowatts,  of  which  300,000  are  actually  har- 
nessed. Electric  energy  needs  industries,  and 

the  country  is  poor  in  these,  .^.s  a  rule  the 
industrial  centres  are  distant  from  possible 

power  stations,  and  thus  expensive  transmis- 
sion lines  are  necessary.  An  electric  line  or 

system  of  lines  run  by  the  Government  would 
permit  of  the  establishment  of  generating  plants 
far  away  from  the  industrial  centres.  There 
are  also  coalfields  where  the  coal  is  of  poor 

quality,  little  suited  for  transport  but  conveni- 
ent for  the  generating  of  energy  at  pit  mouth. 

The  Royal  Commission  calculates  the  cost  at 
130  million  pesetas  for  a  double  line  of  4,800 
kilometres,  three-phase,  50  cycle,  120,000 

volts  ;  usingcopper  wires 50'75  and  lOOsquare millimetres.  With  120,000  volts  tension,  a 
maximum  of  25,000  kilowatts  can  be  trans 
mitted  a  distance  of  300  kilometres  with  a  loss 
of  12%  energy. 

Mining. — I  come  now  to  the  minerals  of 
the  peninsula,  continuing  my  article  in  the 
Magazine  for  September,  1918. 

Gold,  the  great  lurer,  has  been  a  disappoint- 
ment. Se\eral  attempts  have  been  made  to 

win  the  gold  in  the  alluvials  and  lodes,  but  I 
do  not  know  of  a  single  success.  I  have  seen 
the  Roman  alluvial  workings,  which  could 
only  have  been  for  gold,  but  they  would  never 
pay  to  work  today.  According  to  data  I  have, 
all  the  Tagus  valley  is  auriferous  in  the  Pro- 

vince of  Caceres.  The  most  interesting  de- 
posits are  in  the  Alagon  valley,  where  I  be- 

lieve little  or  nothing  has  been  done. 
Tin  mining  has  not  also  been  very  success- 

ful in  Spain.  Alluvial  tin  is  found  in  the 
Valdeflores  district  of  Caceres  Province.  Tin 
is  mined  in  Coriina  Province.  Orense  Pro- 

vince has  one  working  tin  mine,  which  also 
produces  wolfram.  Salamanca  Province  has 
a  small  output  of  tin.  Caceres  and  Badajoz 
Provinces  should  be  prospected  for  tin  and 
wolfram. 

Most  of  the  phosphate  rock  required  for 
Spanish  industry  comes  from  the  north  coast 
of  Africa,  but  the  lack  of  boats  during  the  war 
has  given  local  mines  a  better  chance.     At 

Aldea-Moret  and  Logrosan  (Caceres)  phos- 
phate rock  is  mined.  The  60  to  70%  quality 

is  transported  from  Logrosan  over  a  road  100 
kilometres  in  length  to  Caceres  town,  and  from 
there  by  rail  to  Salamanca.  The  phosphate 
occurs  in  narrow  veins. 

The  only  place  I  know  of  bismuth  being 
mined  in  Spain  is  at  San  Sixto,  near  Conquista 
(Cordoba).     At  present  no  work  is  done  there. 

The  so-called  topaz  mines  in  Salamanca  do 
not  produce  real  topaz,  but  quartz  of  a  beau- 

tiful topaz  colour. 
Only  a  few  hundred  tons  of  antimony  con- 

centrate are  produced  annually  in  Spain.  The 
mines  are  in  Ciudad- Real  and  Lugo.  The  first 
I  have  visited  and  found  the  occurrence  of  ore 
in  the  veins  very  irregular,  but  they  have  never 
been  properly  investigated. 

Wolfram  is  found  chiefly  where  tin  is  mined. 
In  Badajoz  one  mine  is  working  at  La  Oliva 
de  Merida.  Salamanca  produces  some  wol- 

fram, and  Zamora  adds  a  little. 
Molybdenum  is  only  produced  in  one  mine, 

in  the  Province  of  Granada  at  Queretar.  The 
mineral  is  wulfenite,  the  molybdate  of  lead. 

Asphalt  is  worked  in  the  Maester  district. 
Province  of  Alava.  The  yearly  output  is 
4,500  tons.  In  Navarra  there  are  two  work- 

ing mines,  each  producing  a  little  over  100  tons. 
Sulphur  is  mined  from  two  concessions  in 

Almeria. 
Cinnabar  is  worked  chiefly  at  Almaden, 

Ciudad- Real,  where  600  tons  of  quicksilver  is 
produced  per  year.  In  Granada  small  quan- 

tities are  mined.  In  Oviedo  there  are  some 
small  concessions  working,  but  the  total  yearly 
output  is  valued  at  only  130,000  pt. 

Silver  is  produced  at  Hiendaencina  in  Gua- 
dalajara.    The  mines  are  now  very  deep. 

Fluor-spar  is  mined  at  Irun  (Guipuzcoa). 
The  yearly  output  is  300  tons. 

Pitchblende occursat  Monasterioin  the  Pro- 
vince of  Badajoz.  It  is  found  as  small  black 

grains  in  a  felspathic  gangue.  These  grains 

are  0'5  to  3  millimetres  in  size.  When  con- 
centrated they  have  proved  to  be  as  pure  a 

pitchblende  as  that  of  Joachimsthal.  Autu- 
nite  and  carnotile  are  also  present.  The  pitch- 

blende is  not  at  present  found  at  a  greater 
depth  than  10  metres,  but  it  seems  to  be  well 
worth  further  investigation. 

At  Santa  .-Vna  (Badajoz)  vanadium  minerals 
have  been  worked.  They  are,  however,  re- 

placed by  lead  and  zinc  after  30  metres  depth. 
The  deposits  are  very  irregular. 

The  lead  situation  in  Spain  I  described  in 
an  article  in  the  Magazine  of  May,  1914,  and 
there  is  very  little  new  to  add.     Of  the  total 
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world's  output  of  about  1,200,000  tons,  the  Pe- 
narroya  smelters  produce  152,000  tons,  over 

one-tenth.  Thus  one  can  truly  say  thatSpain's 
lead  industry  is  of  great  importance.  The 
principal  lead  fields  lie  right  across  the  south- 

ern part  of  the  peninsula,  from  near  Portugal 
to  the  Mediterranean  sea  at  Cartagena.  In 
this  old  country,  the  mother  of  all  the  Ameri- 

cas, where  the  Romans  and  Phu.'necians  work- 
ed, and  where  the  Moors  held  sway,  one  would 

expect  that  nothing  new  could  exist,  and  yet 
this  is  not  the  case,  as  many  of  us  are  aware. 
There  are  still  virgin  deposits  only  awaiting 
better  transport  facilities.  I  refer  more  es- 

pecially to  such  localities  as  north  of  Andujar 
and  between  La  Carolina  and  PuertoUano. 
Andujar  and  La  Carolma  are  in  the  Province 
of  Jaen,  and  PuertoUano  in  CiudadReal. 

Lead  mining  in  Spain  has  lacked  sufficient 
investigation.  Of  the  many  mines  I  have  seen 
only  a  very  few  have  been  investigated  on  a 
large  scale.  I  remember  the  Guindo  mine  at 
La  Carolina,  a  large  concern  to-day,  but  some 

years  back  with  only  a  few  months'  ore  in  sight. 
Since  then  investigation  and  development  have 
been  pushed  on  hand  in  hand,  with  the  result 
that  the  mine  has  proved  itself  a  rich  one  and 
has  paid  many  millions  of  pesetas  in  dividends. 
It  was  solely  a  matter  of  investigation  on  a 
large  scale.  For  the  most  part  these  mines 
are  worked  with  very  little  capital,  and  opera- 

tions are  only  carried  out  on  known  ore-shoots. 
As  the  price  of  lead  has  now  fallen,  many 

mines  have  had  to  close  down,  but  the  main 
difficulty  is  that  the  smelters  have  little  sale  al 
present. 

I  notice  that  the  Penarroyacompanyhascome 
to  an  arrangment  with  the  Minerals  Separation 
company  to  use  their  patents  in  Spain.  This 
country  knows  little  concerning  flotation,  we 
having  got  along  up  to  the  presnet  with  the  or- 

dinary wet  methods.  I  know  of  ores  on  at  least 
one  new  field  that  will  baffle  the  ordinary  con- 

centrators. The  lead  and  zinc  sulphides  are 
so  finely  divided  and  mixed  up  that  they  appear 
to  be  a  double  sulphide.  There  is  also  chal- 
copyrite  and  pyrite  present. 

By  the  tune  these  mines  are  opened  up,  no 
doubt  flotation  will  have  been  introduced  into 
Spain,  but  with  what  success  in  such  cases  it 
is  doubtful  to  say  at  present.  In  parts  of  this 
country  we  find  men  very  expert  at  concentra- 

tion. I  have  had  men  concentrating  by  hand 
silver-lead-zinc  ore,  containing  also  chalcopy- 
rite,  iron  pyrite,  barite,  carbonate  of  iron,  cal- 
cite,  quartz,  and  slate.  We  were  washing  old 
dumps.  The  barite  was  eliminated  from  the 
blende  by  burning  the  concentrate.     The  for- 

mer fell  to  powder  and  could  be  screened  off. 
The  carbonate  of  iron  gave  most  trouble,  but 
it  was  found  that  by  brushing  over  the  surface 
of  the  ore,  under  water,  with  a  hand  jig,  a  good 
amount  of  these  carbonates  could  be  separated 
from  the  blende.  The  semi-fine  concentrates 
were  crushed  in  a  hand  jig,  using  a  bed.  This 
needed  the  finest  workmanship.  I  give  the 
above  explanation  in  order  to  show  what  the 
Spanish  mines  cando.  Personally  I  have  done 
a  lot  of  hand  and  mechanical  dressing  in  Spain, 
and  have  always  found  the  men  equal  to  any 
emergency  and  very  willing. 

'^^^^^^igm^^^^m^ 

There  are  about  350  producing  lead  mines 
in  Spain  and  4,200  lying  idle.  Thus  there 
should  be  a  good  margin  for  investigation  work. 
In  the  Province  of  Ciudad-Keal,  only  10  mines 
are  operated,  and  509  are  at  a  standstill.  Jaen 
is.  the  main  lead  producer,  with  46  working 
mines  and  1,046  not  working.  Murciahasl86 
active  and  511  inactive,  but  it  produces  less 
than  Jaen. 

What  astonishes  one  is  the  small  amount  of 

scientific:  prospecting.  I  say  scientific  to  dif- 
ferentiate from  the  ordinary  methods  of  the  so- 

called  practical  man.  The  Romans,  when  they 
worked  in  Spain  2,000  years  ago,  seemed  to 
possess  a  kind  of  certainty  for  locating  mines. 
They  do  not  appear  to  have  spent  much  time 
on  doubtful  properties.  They  had,  of  course, 
more  to  pick  from.  The  Ph<Enicians  used 
scientific  methods  for  prospecting   for  silver. 
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Silver  is  not  an  element  that  is  found  like  gold, 
but  has  to  be  extracted  as  a  rule  from  the  lode 
from  sulphides.  The  Phoenicians  had  large 
silver-mining  camps,  and  won  practically  all 
their  silver  from  galena.  They  are  said  to  have 

employed  the  "  wunschelrute  "  for  prospect- 
ing. Cicero  calls  it "  virgula  divina  "  or  "  vir- 

gulamercurialis."  Lynceus,oneof  the  Greeks 
vi^ho  went  to  Russia  for  gold,  was  said  to  have 
a  sharp  eye  and  could  see  the  minerals  under 
the  earth  through  a  branch.  What  these  men 
knew  about  prospecting  is  a  closed  book  to  us, 
yet  from  what  I  have  seen  in  Spain  I  think  the 
Romans  used  much  scientific  knowledge  in  their 
prospecting.  On  the  other  hand,  we  do  know 
a  lot  of  the  way  the  Romans 
worked  their  silver-lead 
minesin  Spain,  thoughsome 
things  are  hard  to  believe. 
At  El  Centenillo  and  Cerro 
Mariano,  the  Romans  went 
to  200  metres  depth.  At 
the  latter  they  lifted  4  tons 
of  water  per  minute.  The 
easy  explanation  is  given 
that  they  put  in  an  adit  from 
some  great  distance,  but  it 
has  never  been  found.  Four 
tons  of  water  per  minute  is 
a  great  amount  of  water, 
even  with  present-day 
pumps.  Their  system  of 
timbering  levels  is  very  in- 

teresting and  much  better 
than  we  do  to-day.  I  give 

a  drawing  of  Roman  tim-  koman 
bering.  The  implements  they  used  were 
much  the  same  as  ours  ;  there  was,  of  course, 
no  blasting,  the  faces  being  cracked  by 
burning  and  then  wedged  open.  They  used 
the  Archimedean  screw,  lead-piping,  and  cop- 

per buckets  for  unwatering.  When  one  finds 

a  chain  with  anklets  for  some  poor  slave,  one's 
thoughts  are  apt  to  run  back  to  those  heathen 
times  when  many  of  the  slaves  lived  under- 

ground. .  The  Roman  chiefs  in  Spain  did  not 
forget  the  value  of  education  for  their  com- 

munities. I  saw  an  old  marble  table  at  Rio 

Tinto  with  the  inscription  :  "  I  would  wish 
well  to  the  School  of  the  high  and  mighty 

Jupiter."  And  the  brass  sheet  found  at  Santo 
Domingo  with  the  laws  as  to  how  the  slaves 
should  be  treated  shows  that  some  sort  of 
humanity  played  a  part.  I  give  herewith  a 
photograph  of  Roman  implements. 

In  ordinary  times,  Huelva  has  an  output  of 
60  million  pesetas  worth  of  iron  pyrites,  copper 

ores,  and  copper,  or  over  90%  of  Spain's  total 

of  these.  The  ore  deposits  are  found  in  a  zone 
240  kilometres  in  length  by  25  kilometres 
broad,  running  east  and  west,  beginning  in  the 
west  of  the  Sevilla  Province  and  ending  in  Por- 

tugal. The  most  important  mines  are  situated 
near  the  contact  of  the  culm  slates  with  por- 

phyry. Theoccurrencesof  pyritic  ore  in  Huel- 
va have  been  described  many  times,  and  there 

is  no  call  to  do  it  again  just  now,  but  to  one 
mine  I  will  make  a  reference,  because  it  is 
something  new.  The  Torerera  mine  is  situa- 

ted on  the  Zafra-Huelva  line,  a  few  miles  from 
the  township  of  Calanas.  This  is  the  only 

mine  as  yet  opened  up  which  has  no  iron  out- 
crop.    Up  to  the  present  only  such  mines  have 

been  worked  as  have  well  defined  gossans.  The 
only  mineral  signs  at  surface  of  the  Torerera 
mine  are  small  manganese  outcrops.  These, 
although  of  a  poor  quality,  were  responsible 
for  taking  up  the  concession.  Later  on,  the 
Explosives  Company  took  over  the  property 
and  put  down  three  shafts.  One  shaft  cut  an 
iron  pyrites  body  at  15  metres  depth.  The 

shafts  proved  the  dip  to  be  45^^.  The  second 
shaft  cut  the  pyrites  at  85  metres  depth.  Since 
then  the  width  has  been  ascertained  and  the 

ore-body  has  been  proved  to  be  important. 
One  would  expect  that  a  find  of  this  kind  would 
give  initiative  to  much  speculation  and  investi- 

gation, but  this  has  not  been  the  case.  There 
are  innumerable  manganiferous  outcrops  un- 

tried in  depth. 
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THE  JENKINS  ELECTROLYTIC  CELL. 
By  HENRY  C.  JENKINS,  A.R.S.M. 

This  cell  is  employed  for  the  production  of  caustic  soda,  chlorine,  and  hydrogen  by  the 
electrolytic  decomposition  of  brine. 

THE  Jenkins  cell  is  the  result  of  a  serious 
attempt  to  enable  the  many  advantages 
of  gravity  cells  to  be  more  fully  utilized 

in  industrial  apparatus  for  the  production  of 
soda  and  chlorine.  Gravity  cells  offer  many 
advantages,  among  them  being  that  they  do  not 
require  the  use  of  mercury  and  can  have  very 
large  passages  through  all  their  parts,  and  do 
not  depend  for  their  action  upon  any  dia- 

phragms, and  particularly  diaphragms  that  need 
an  adjusted  degree  of  porosity.  Some  attempts, 
as  is  well  known,  have  been  made  at  different 
times  to  use  this  type  of  cell,  such  for  instance 

as  at  .Aussig,  but  several  of  the  special  prob- 
letns  of  the  type  were  not  met  by  the  designs 
adopted  there,  nor  indeed  were  they  until  the 
present  cellsnowto  be  described  were  designed. 
There  areseveral  important  features  connected 

with  the  electrolysis  of  brine  that  can  be  uti- 
lized to  great  advantage  in  this  type  of  cell, 

such  for  instance  as  the  increase  in  density  in 
the  catholyte  and  the  decrease  in  density  in  the 
anolyte  as  the  operation  proceeds ;  but  unless 
steps  are  taken  to  avoid  it,  there  is  associated 
with  this  latter  advantage  areduction  in  strength 
owing  to  migration  of  ions  and  loss  of  chlorine 
from  the  anolyte,  followed  by  a  formation  of 

hypochlorite.  This  occurs  in  all  cells  of  what- 
ever type,  but  takes  place  at  first  to  so  small 

an  extent  as  to  be  absolutely  negligible  ;  then, 
as  the  anolyte  further  weakens,  it  grows  in  im- 
portanceand  ultimately  becomes  serious.  The 
cell  to  be  now  described  contains  means  by 
which  these  unfavourable  actions  are  entirely 
avoided,  and  a  gravity  cell  giving  the  highly 
satisfactory  current  efficiency  of  from  85%  to 
95%  is  obtained  without  mercury,  or  dia- 

phragms, or  needing  any  special  attention  after 
Its  initial  adjustment. 

The  cell  consists  of  a  comparatively  shallow 
tank  (1)  with  a  bottom  which  is  corrugated  and 
also  provided  with  four  longitudinal  pipes  (10), 
(11),  (12),  (13), each  of  whichdeals  withasepar- 
ate  function  of  the  cell.     The  shallow  tank  or 
tray  is  made  in  concrete,  this  material  having 
been  found  over  lengthened  practical  trials  to 
be    highly  satisfactory.     The  parts  liable  to 
wear,  such  as  edges  and  pipe  openings,  are  ar- 
ran-;ed  in  earthenware,  and  the  whole  presents 
u  object  of  great  durability.     Gravity  cells 

e  hitherto  been  made  with  comparatively 
11  anodes  and  cathodes,  but  in  the  present 

cell  each  anode  will  deal  with  60  to  70  amperes 
without  any  forcing  of  the  cell.  The  anodes 
(2)  are  rectangular  blocks  of  graphite  arranged 
transversely  across  the  cell,  and  are  each  en- 

closed within  a  single  earthenware  bell  (3),  to 
which  they  are  attached  by  two  graphite  rods 
(4)  and  (5)  of  differing  lengths,  screwed  in 
through  openings  in  the  tops  of  the  bells,  with 
the  joints  made  good  with  pitch.  It  will  be 
noticed  from  the  section  herewith,  that  the  an- 

odes themselves  almost  fill  the  bells,  and  that 

the  space  for  anolyte  is  made  very  small  in- 
deed. The  possibility  to  do  this  is  one  of  the 

special  features  of  the  cell. 
Between  each  pair  of  bells  a  cathode  (6)  of 

flat  iron  is  arranged;  this  is  fitted  with  a  col- 
lector (7)  for  the  hydrogen.  The  cathodes  are 

arranged  one  above  each  of  the  valleys  in  the 
floor  of  the  cell,  while  the  anodes  are  arranged 
above  the  corresponding  ridges. 

The  iron  cathodes  (6)  are  all  connected  up 
to  the  common  bus-bar  (8)  of  the  cell,  and  the 
longer  of  the  two  carbon  rods  (5)  on  each  an- 

ode is  connected  to  another  bus-bar  (9),  these 
bars  being  formed  in  the  usual  way  of  copper 

strip  and  "  tapered  "  as  regards  the  number  of 
strips  from  the  point  where  each  is  attached  to 
the  leads.  The  cells  follow  the  usual  practice 

of  being  arranged  in  series  of  50  or  more,  ac- 
cording to  the  voltage  of  the  generator. 

Reference  has  already  been  made  to  four 
longitudinal  pipes  (10),  (11),  (12),  (13),  formed 
in  the  concrete  body  of  the  cell.  From  each 

of  these  pipes  there  is  an  opening  to  a  particu- 
lar part  of  each  anode  or  cathode  space.  One 

of  these  pipes  (10)  is  for  the  simple  purpose  of 
emptying  the  entire  cell  when  it  is  desired  to 
clean  or  shut  down,  and  this  connects  with  all 

the  valleys  in  the  floor  of  the  cell.  The  sec- 
ond of  the  pipes  (11)  supplies  the  fresh  elec- 

trolyte fed  from  time  to  time  into  the  anode 
spaces  immediately  beneath  the  lower  and  ac- 

tive surfaces  (14)  of  the  carbon  anodes.  The 
third  pipe  (12)  opens  into  the  gas  space  (15) 
above  the  anolyte  underneath  each  bell,  and 
this  serves  for  the  discharge  of  the  chlorine 

produced.  The  fourth  pipe  (13)  also  opens  in- 
to the  anolyte  space  immediately  adjacent  to 

the  preceding,  but  at  a  point  just  below  the 
surface  of  the  liquid  ;  this  opening  serves  for 
drawing  off  the  slightly  weakened  electrolyte 
at  the  same  moment  that  fresh  electrolyte  is 
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being  fed  to  the  cell,  synchronization  being 
effected  by  an  automatic  arrangement  of  great 

simplicity  and  efficiency  that  it  is  not  yet  pos- 
sible to  publish  owing  to  consideration  of  foreign 

patents.  This  arrangement  when  once  ad- 
justed also  controls  the  strength  of  the  lye  pro- 
duced from  the  cells,  the  strength  usually  fixed 

being  that  of  10%  in  sodium  hydrate  as  being 
a  convenient  basis,  although  much  higher  con- 

centration can  be  arranged  for  special  condi- 
tions. The  supply  of  electrolyte  to  a  whole 

roomful  of  cells  is  controlled  from  one  master 

valve,  and  the  labour  of  supervision  is  thus  re- 
duced to  a  minimum. 

The  cells  are  provided  with  wooden  covers 
so  as  to  retain  their  own  heat  as  much  as  pos- 

sible. They  yield  a  supply  of  chlorine,  soda, 
and  hydrogen,  each  of  very  high  degree  of  pur- 

ity. Beyond  occasional  periodic  cleaning  and 
the  regular  supply  of  electrolyte  to  the  cells, 
which  supply  also  can  be  madeautomatic  when 
desired,  the  cells  call  for  little  attention.  It 
will  be  noticed  that  no  gas  is  subjected  to  any 
contamination  by  another,  or  from  oxides  of 
chlorine,  but  all  are  liberated  under  ideal  con- 
ditions. 

The  rejected  anolyte  has  usually  a  very 
slightly  acid  reaction,  and  in  all  but  very  special 
cases  merely  requires  to  be  heated  before  it  can 
bemixedwith  fresh  strong  brine  and  used  again 
to  supply  the  feed  tanks. 

Some  facts  about  the  voltage  of  all  electro- 
lytic cells  will  not  be  out  of  place  here.  The 

\oltage  that  should  be  adopted  in  any  given  in- 
stallation is  entirely  dependent  upon  the  other 

factors  of  the  installation,  such  as  those  of  the 
cost  of  power,  and  the  cost  of  construction  of 
the  cell  units.  Actually  anything  above  about 
3i  volts  could  be  adopted  when  electrolysing 
brine ;  indeed  the  operation  takes  place  at  as 

low  as  Z'8  volts,  but  the  lov,rer  the  voltage 
chosen  the  smaller  will  be  the  output  from  any 
given  apparatus,  and  in  general  it  is  economi- 

cal to  work  at  from  4  to  4i  volts  per  cell. 
Cases  such  as  those  of  very  high  power  costs 
occur  where  the  use  of  a  lower  current  density 
is  indicated,  and  here  the  cells  can  be  operated 
at  the  lower  voltages  with  economy.  It  is 
claimed  that  the  Jenkms  cell  by  reason  of  the 
cheapness  of  its  construction  has  a  consider- 

able advantage  where  such  a  course  is  eco- 
nomically justified. 

The  Jenkms  cell  has  been  subjected  to  a 
progressive  and  exhaustive  series  of  tests,  and 
has  come  through  them  satisfactorily.  The 
C.  I .  ( 1 9 14)  Syndicate,  Ltd.,  undertook  the  prov- 

ing of  the  efficiency  of  the  design  by  erecting 
two  cells  at  Stratford,  London,  E.    These  were 

built  with  steel  frames  lined  with  cement,  and 
each  cell  contained  nine  bells.  Encouraging 
results  were  obtained  at  once.  Tests  were 
made,  with  continuous  runs,  by  Dr.  F.  Mollwo 
Perkin,  and  also  by  Dr.  W.  R.  Ormandy  and 
Mr.  J.  S.  Highfield,  who  prepared  a  joint  re- 

port. Both  of  these  reports  were  made  on  the 
cell  before  theautomatic  control  valve  had  been 
devised.  Mr.  Bertram  Blount  reported  on 
the  purity  of  the  hydrogen  produced  by  the 

cell.  His  sample  showed  98'3%,  the  balance 
consisting  of  air  dueto  leakageduringsampling. 

Mr.  H.  N.  Morris,  chairman  of  H.  N.Morris 

&  Co.,  Ltd.,  chemical  and  colour  manufac- 
turers, of  Manchester,  who  is  also  a  director  of 

the  C.I.  (1914)  Syndicate,  Ltd.,  was  encour- 
aged by  the  results  to  take  a  licence  to  erect 

four  cells  in  his  firm's  works  at  Denton  ;  the 
results  obtained  from  these  were  so  good  that 
subsequently  his  firm  obtained  a  licence  to 
erect  100  cells  in  new  works  at  Middlewich, 
Cheshire,  where  a  constant  supply  of  the  finest 
brine  is  available.  It  was  found  that  the  body 
of  the  cell  can  quite  conveniently  and  cheaply 
be  made  of  cement  reinforced  with  expanded 

iron,  thus  dispensing  with  the  steel  jacket  em- 
ployed in  the  original  design.  Fifty  cells  were 

built  there,  together  with  power  plant,  com- 
pressing machinery,  and  accessories.  Though, 

through  difficulty  in  securing  sufficient  .'Vcheson 
graphite  anodes  from  Niagara,  only  28  cells 
have  so  far  been  completed,  yet  regular  de- 

liveries of  liquid  chlorine  were  made  to  the 
Ministry  of  Munitions,  and  a  contract  for  a 

supply  up  to  80  tons  per  week  to  the  Chemi- 
cal Warfare  Department  was  arranged,  after 

inspection  of  the  works  by  Lord  Moulton  and 
Mr.  Stanley  Smith,  director  of  the  department 
concerned.  The  signing  of  the  armistice  put 
an  end  to  the  contract.  The  British  .\lkali  and 
Chemical  Company,  Ltd.,  is  being  registered 

with  a  capital  of  ̂ 400,000  in  300,000  7i°^  cu- 
mulative participating  preference  shares  and 

100,000  ordinary  shares,  with  the  object  of 
taking  over  the  Middlewich  works  and  increas- 

ing their  annual  output  to  1,800  tons  of  caustic 
soda  and  1,500  tons  of  chlorine  (equivalent  to 
4,500  tons  of  bleaching  powder).  There  will 

be  produced  in  addition  large  quantities  of  va- 
cuum salt,  :ind  16,000,000  cubic  feet  of  hydro- 
gen. It  is  intended  to  utilize  this  gas  in  the 

production  of  synthetic  ammonia  by  means  of 
a  process,  similar  to  that  successfully  em- 

ployed in  Germany  during  the  war,  which  is 
the  joint  invention  of  the  Hon.  R.  C.  Parsons 
and  Mr.  H.  C.  Jenkins.  It  is  worthy  of  note 
that  Mr.  Stanley  Smith  is  joining  the  board  of 
the  new  company. 



THE  COPPER  INDUSTRY  OF  THE  SOUTHWEST 
ARIZONA,  NEW  MEXICO.  AND  SONORA. 

By  W.  TOVOTE.  E.M. 

The   "  Southwest "  is  the  biggest  copper-producing   region  in  the  world,  and  contains 
many  famous  mines  such  as  the  Copper  Queen,  United  Verde,  the  U.V.X.  Miami,  In- 

spiration, Ray,  and  Chino. 

(Continued  from  May  issue,  page  273). 

Geological  Sections. — Before  proceed- 
ing to  describe  the  Mountain  Region,  I  will 

give  tables  indicating  representative  geologi- 
cal sections,  and  diagrammatic  sections  of  the 

rocks  at  Bisbee,  Globe,  and  Ray.  For  the 
tabular  matter  I  am  indebted  to  Mr.  F.  L. 

Ransome.  The  diagrams  are  given  on  the 
next  two  pages. 

Representative  Geological  Sections- 
according  TO  F   L.  Ransome. 

1.     GRAND  CANYON  SECTION. 
Governing  Northern  Arizona. 

Erosion-surface. 
Carboniferous  : 

Kai  bab  limestone,  400  ft.  to  600  ft. 
Coconino  sandstone,  250  ft.  to  350  ft. 
Supai  formation,  1,250ft.  to  1,400ft. 

Sandstone,  shaly  sandstone,  and  shale. 
Redwall  limestone,  600  ft.  to  700  ft. 

Uncon/oriitity 
Devoni.\n  :  Temple  Butte  limestone.  Oft.  to  100ft. 
Uncon/onn  ity . 
Cambrian  : 

Muav  limestone.  450  ft.  to  475  ft. 
Bright  Angel  shale.   25  ft.  to  375  ft. 
Tapeats  sandstone,  0  to  285  ft. 

Great  Unconformity. 
Pre-Cambkian  : 

Younger  Pre-Cambrian  "Grand  Canyon  Series." 
Nearly  5,000  ft.    of   conglomerate   limestone, 
shale,  sandstone,  and  quartzite. 

Unconformity. 
Older  Pre-Cambrian,  granite  and  schist. 

2.     BISBEE    SECTION. 
Erosion  surface. 
Cretaceous : 

2,000  ft.  of  shale,  quartzite,  limestone,  and  con- 
glomerate. 

Unconformity.  ^ 
Porphyry  Intrusion.  ' 

(Cretaceous  'I 
Carboniferous : 

Naco  limestone.  3,000  ft.  4- 
Escabrosa  limestone,  700  ft. 

Devonian  : 
Martin  limestone,  340  ft. 

Silurian  : 

Possibly  represented  in  a  persistent  layer  of  white 
quartzite,  6  ft. 

Cambrian  : 
Abrigo  limestone,  770  ft. 
Bolsa  quartzite,  430  ft. 

Great  Unconformity. 
Pre-Cambrian  : 

I^inal  schist  and  granite  rock. 
Note  :  Mineralization  attributed  to  intrusion  of  quartz- 

porphyry,  whose  principal  e.xponent  is  the  porphyry- 
plug  of  Sacramento  Hill,  antidates  Cretaceous  era 

3.     CLIFTON-MORENCI    SECTION. 
Quaternary : 

Gila  conglomerate. 
Unconformity . 

Basalt  ) 

Rhyolite      -Flows,  Late  Tertiary? Andesite      ) 
Quartz-porphyry  ) 

Diorite-porphyry  .-Intrusions.    Late  Cretaceous  ? Diabase  ) 
Cretaceous : 

Shale  and  quartzite.  600ft. 
Unconformity. 
Carboniferous  : 

Tule  Spring  limestone,  500  ft. 
Modoc  limestone,  ISO  ft. 

Devonian  : 
Morenci  shale,  150  ft. 

Ordovician  : 
Longfellow  limestone,  200  ft.  to  400  ft. 

Cambrian  : 

Coronado  quartzite,  200  ft. 
Basal  conglomerate,  30  ft. 

Great  Unconformity. 
Pre-Cambrian  : 

Pinal  schist  and  granite. 

Note :  Mesozoic  porphyries,  to  which  mineralization 
is  ascribed,   have   profoundly  affected   Cretaceous 
strata  in  contact  metamorphism,  but  no  ore  deposits 
have  yet  been  found  in  these  Cretaceous  sediments. 

4.     GLOBE.    MIAMI.    RAY    SECTION. 

Quaternary : 
Gila  Conglomerate. 
Basalt  flow. 

Tertiary  : 
Andesite-Tuff. 

Unconformity. 
Dacite  flow. Diorite-porphyry    | 

Quartz-porphyry     [  Intrusions. Diabase  j 
Carboniferous  : 

Tornado  limestone,^  1,000  ft.  + 
Devonian  : 

Martin  limestone,  325  ft. 
Silurian  :  ? 

Troy  quartzite,  400  ft. 
Basalt  flow,  25  ft.  to  75  ft. 

Cambrian  : 
Mescal  limestone,  225  ft. 

Dripping  Spring  quartzite.  450  ft. 
Barnes  conglomerate.  10  ft.  to  55  ft. 
Pioneer  shale,  150  ft. 
Scanlan  conglomerate,  0  to  15  ft. 

Great  Unconformity. 
Pre-Cambrian  : 

Pinal  schist  and  granite. 
Note:   The   porphyries,   to    which    mineralization    is 

attributed,  are  later  than  the  Carboniferous,  prob- 
ably of  late  Cretaceous  or  early  Tertiary  age. 

339 
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^  ̂  ̂-  ̂   X-  X 

Shale  &  Quartzite  ^~^S' 

Generalized  Section  throlgh  Old  Dominion  Lode,  Globe 

The  Mountain  Region. — The  mountain 
region  lies  between  the  plateau  to  the  N.E. 
and  the  desert  to  the  S.W.  It  alternates  be- 

tween open  valleys  with  elevations  from  2,000 
ft.  to  5,000  ft.  above  sealevel  and  short  moun- 

tain ranges  of  a  general  north-westerly  trend 
and  elevations  from  5,000-ft.  to  nearly  10,000  ft. 

The  boundary  with  the  plateau  country  is 
well  marked  in  Arizona,  but  disappears  in  New 
Mexico.  The  line  between  mountain  region 
and  desert  is  more  difficult  to  draw,  and  de- 

pends more  upon  the  individual  susceptibility 
to  heat,  alkali-dust,  thirst,  and  the  optimism  of 
not  calling  all  mesa  and  valley  lands  in  the 
Southwest  desert,  that  is,  as  far  as  irrigation 
has  not  transmuted  them  into  wonders  of  fer- 

tility. I  shall  subdivide  the  mountain  region 
into  Northern,  Central,  Eastern,  and  Southern 
areas. 

The  Northern  Area  comprises  the  Jer- 

ome, Mayer,  and  Prescott  dis- 
tricts, all  in  Yavapai  county. 

Jerome, on  the  north  slope  of 
the  Black  Hills,  was  for  years 
the  ugliest  mining  camp  in  Ari- 

zona, and  that  is  saying  some- 
thing, with  the  most  magnificent 

view,  also  a  deserved  superla- 
tive. Below  the  town,  which 

clusters  on  the  bleak,  barren 
slopes  around  the  mine,  stretches 
the  fertile  Verde  valley  with  its 
silver-ribbon  of  river.  Beyond 
rise  in  mighty  sweeps  the  pre- 

cipitous walls  of  the  plateau 
country,  crowned  farther  out  by 

the  sharp  peaks  of  the  St.  Fran- 
cisco mountains,  the  highest  ele- 

vation in  Arizona. 
The  plateau  rim,  with  its  tints 

in    red,   yellow,    and    buflf,    the 
chocolate  colour  of  lava  masses 
here  and  there,  the  vehet  lining 
of  great  pine  forests,  and  far  out 
the    blue    peaks,  bearing    their 
gleaming  snow  cap  the  greater 
part  of  the  year,  this  panorama 

steeped  in  the  glory  of  an  Ari- 
-    zona  sunset  is  one  of  the  sights', 
>  so  overwhelming  and  unearthly 

J  in  beauty,    that    words    cannot 
express  it.    But  for  years  it  was 
seen  from  Jerome  only  through 
clouds  of  sulphur  fumes,  so  thick 
that  they  blurred  the  landscape, 

and  so  strong  that  they  suffoca- 
ted any  aesthetic  thought.  Para- 

phrasing Carl   Schnabel,  more 
famous  as  metallurgist  thaTi  as  poet : 

"  Its  clouds  so  sulph'rous  and  acid  kill  tree,  shrub, and  bloom  ; 

That  is  the  herald  of  mining,  the  dear  old  smelter fume 

No  miner  can  evade  it.     No,  all  must  smell  and hate  it. 

Must   breath  it,  spit  and  cough,  and  never  curse 

enough." Now  the  old  smelter  on  the  hill  is  disinantled 
and  anew  plant,  of  from  3,000  to  4,000  tons 
daily  capacity,  has  been  erected  at  the  foot  of 

the  mountain  at  Clarkdale.  The  United  \'erde 
Copper  Co.  has  built  here  a  little  model  city 
of  friendly  brick  and  concrete  houses,  and 
gardens  are  springing  up,  and  even  a  few  trees 
brave  the  dangerous  neighbourhood.  A  few 
miles  east  a  second  smelter  has  been  blown  in 
recently,  that  of  the  United  Verde  Extension 
Copper  Co.  It  is  of  about  1,000  tons  daily 
capacity,  and  is  said  to  be  the  last  word  in 
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Generalized  Section  through  Bisbee. 

:-bodies  in  Sacramento  Hill  are  "  porphyritic  "  and  of  low  grade.    Those  in  the  Limestone  ; 
high  grade,  and  are  the  origin  of  Bisbee's  greatness. 

;  of  comparatively 

RAY  CONS. 
COPPER  C 

in.  Primary  Hon 
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Approximate  Geological  Section  at  Ray. 

J  are  disseminated  low-grade  deposiLS  in  PreCambrian  schists.    The  payable  parts  consist  of  the 
zone  of  seconda chment.     Workable  prin ;  found  in  diabase 

smelter  construction  with  mechanical  labour- 
saving  appliances  in  every  possible  direction. 
Now  the  miner  on  the  hill  has  the  consolation 
that  other  people  get  the  first  chance  at  the 
sulphur  fumes,  when  the  wind  is  right. 

Unless  the  demand  for  sulphuric  acid  over- 
takes its  manufacture,  the  United  Verde  smel- 

ter will  probably  continue  to  be  an  unenjoy- 
able  landmark.  They  have  quite  a  problem 
in  smelting  that  ore.     It  is  mostly  solid  pyrite 

•with  chalcopyrite.  The  copper  content  used  to 

be  around  6'5%,  but  ore  of  considerably  lower 
grade  is  now  smelted.  Some  gold  and  silver 
goes  with  it,  I  believe  about  60c.  per  ton.  For 
rtux  oxidized  caprock  is  mined  which  contains 

very  little  copper  but  about  $6'00  in  gold.  The 
sulphur  content  varies  from  15%  to  32%  and  a 
good  deal  of  it  has  to  be  roasted  off.  Recent 
piactice  has  evolved  a  matte  of  only  18%  cop- 

per.    One  great  disadvantage  of  the  Jerome 
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smelters  is  their  relatively  great  distance  from 
other  mining  districts,  which  could  furnish  flux- 

ing ore.  As  it  is  calcareous  and  silicious  ores 
have  to  be  brought  in  from  quite  distant  places. 

Jerome  had  for  years  only  one  single  mine, 
the  United  Verde,  controlled  by  Senator  VV. 
A.  Clark,  of  Butte.  It  is  probably  the  most 
valuable  individual  mine  in  the  Southwest. 
The  ore  is  found  in  great  lenticular  pyritic 
masses  in  Pre-Cambrian  schist.  Ore-bodies 
several  hundred  feet  in  all  dimensions  are  the 
rule.  Ore  is  also  found  in  veins  with  quartz 
gangue.  This  ore  is  higher  in  grade  but  less 
in  quantity.  The  only  surface  indications  were 
rusty  quartz  reefs  and  the  low-grade  oxidized 
gold  ore.  Expert  after  expert  came  and  went 
with  the  usual  non-committal  or  unfavourable 
report  to  his  respective  employers,  but  Sena- 

tor Clark  was  impressed  with  the  showing 
and  found  among  his  entourage  in  Butte,  where 
one  of  the  greatest  copper  districts  of  all  times 
had  been  opened  by  sheer  pluck  and  against 
scientific  adx'ice,  men  who  were  imbued  with 
the  Butte  spirit  and  shared  his  views.  The 
mine  was  tested  and  proved  a  winner.  While 
the  ore  was  never  startlingly  high  in  grade, 
it  occurred  in  immense  quantities.  But  the 
mining  engineer  had  lost  standing  with  the 
Senator,  who  has  ever  since  relied  upon  the 
hard-headed  hard-rock  miner  rather  than  upon 
his  brother  with  a  string  of  letters  behind  his 

name,  until  the  present  manager  of  the  U.\'., 
Robert  E.  Tally,  proved  to  his  satisfaction 
that  even  after  a  college  course  a  man  might 
become  a  real  miner. 

Senator  Clark's  success  started  a  great  pros- 
pecting campaign,  which  other  than  a  half- 
hearted success  in  the  Copper  Chief  mine,  six 

miles  S.E.,  did  not  produce  anything  but  a 
number  of  expensive  failures,  some  with  tun- 

nels and  shafts  1,000  ft.  deep.  During  the  last 
few  years  James  S.  Douglas  and  associates 
(George  E.  Tener  of  Pittsburg,  Major  A.  J. 
Pickrell  of  Prescott,  and  others)  optioned  what 
is  now  the  United  Verde  Extension  property, 
and  continued  exploration  at  a  point  where  a 
former  company  had  left  off. 

The  property  adjoins  the  U.V.at  the  north, 
but  a  fault  of  perhaps  2,000  ft.  throw  separ- 

ates it  geologically.  Paleozoic  strata  and  re- 
cent conglomerates  and  lava-flows  obscure  the 

surface.  Schist  was  found  only  at  the  600  ft. 
level,  while  this  rock  appears  on  the  surface 
many  hundred  feet  above  the  shaft  collar  on 
U.V.  ground.  After  extensive  search  an  ore- 
body  was  found  on  the  1,200  ft.  level.  The 
maximum  dimensions  of  this  were  perhaps 
200  ft.  length  and  height  by  15  ft.  thickness, 

but  most  of  it  was  chalcocite.  The  vein  was 

very  steep,  dipping  east  abo\e  the  12th  level,  ■ 
but  reversing  unexpectedly  below.  The  search 
for  it  on  a  lower  level  was  discouraging  for  a 

while,  due  to  this  dip-reversal,  but  led  to  the 
discovery  of  the  big  ore-shoot  which  made  the 
mine  famous.  This  new  ore-body  is  approxi- 

mately 300  ft.  by  250  ft.  by  200  ft.,  and  con- 
tains nearly  2,000,000  tons  of  ore  averaging 

1 7?o  copper. 
This  discovery  started  a  veritable  orgy  of 

mine-promotion.  From  a  hundred  to  two 
hundred  new  companies  sprang  up,  mostly 
around  Jerome,  but  alsohundredsofmilesaway, 

most  of  them  with  Jerome  "  or  \'erde  "  in 
their  names.  The  capitalization  ranged  any- 

where from  $5,000,000  on  paper  to  $500,000 
incash.  While  many  werelegitimatedevelop- 
ment  companies,  others  mined  only  from  the 

pockets  of  a  gullible  public.  Of  the  new  ven- 
tures the  Jerome  Verde  and  the  Shea  Copper 

Co.  seem  to  be  assured  of  success,  while  several 
more  have  a  good  chance.  The  output  from 
Jerome  for  the  month  of  August,  1918,  was 
12,000,0001b.;  7,500,0001b.  coming  from  the 
U.V.,  and  4,500,0001b.  from  U.V.X. 

A  well-mineralized  belt  extends  from  Jerome 
to  thesouth  withanareaof  Pre-Cambrian  schist 
equivalent  to  the  Jerome  schist.  The  forma- 

tion here  is  known  as  "Yavapai  Schist."  It 
consists  of  metamorphosed  intrusive  and  sedi- 

mentary rocks,  including  remnants  of  limestone. 
On  the  south  slope  of  the  Black  Hills  the 

Shannon  Copper  Co.  is  successfully  reopening 
the  Yager  Canyon  mine,  which  had  been  idle 
for  years  after  producing  for  a  long  time  and 
attaining  a  depth  of  800  ft.  Farther  south  a 
number  of  properties  are  producing  steadily  in 
the  vicinity  of  the  small  town  of  Mayer.  One 
is  the  Arizona  Binghampton,  formerly  known 
as  the  Stoddard  mine,  about  six  miles  north  of 
Mayer.  A  flotation  plant  of  175  tons  daily 
capacity  is  at  work  on  ore  averaging  3%  cop- 

per. Part  of  the  mill-feed  used  to  come  from 
the  adjoining  Copper  Queen  Gold  Mining  Co. 
The  production  is  given  as  close  to  500,000  lb. 
copper  per  month. 

South  of  Mayer  are  the  Blue  Bell  and  De 
Soto  mines  of  the  Consolidated  Arizona  Smelt- 

ing Co.,  of  Humboldt.  These  mines  together 
produce  about  10,000  tons  of  ore  per  month. 

The  grade  is  about  3'3?'o  copper  with  $r70  in 
gold  and  silver.  The  ore  is  concentrated  and 
smelted  at  the  smelter  town  of  Humboldt,  eight 
miles  N.W.  from  Mayer.  The  Humboldt 
smelter  treats  annually  over  100,000  tons  of  ore 
and  concentrate,  a  large  part  of  which  is  cus- 

tom ore.  _^ 
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In  Mayer  itself  is  a  smelter  owned  by  the 
Big  Ledge  company,which  also  owns  the  Hen- 

rietta and  Butternut  mines.  The  company 
has  attracted  much  unfavourable  attention. 

Both  mines  and  smelter  are  idle  in  spite  of  con- 
siderable reported  ore  reserves. 

Recently  a  good  deal  of  prospecting  has  gone 
on  in  this  vicinity  and  several  companies  have 
opened  very  encouraging  showings.  If  it  was 
not  for  the  war  there  would  be  a  good  deal  more 
activity  here. 

About  twenty  miles  south  of  Mayer,  George 
M.  Long,  one  of  the  discoverers  of  the  United 
Eastern  gold  mine  at  Oatman,  has  taken  over 
the  Kay  Copper  Co.  and  demonstrated  splendid 
chalcopyrite  ore.  In  the  same  district,  N.  L. 
Amster,  President  of  the  Shannon  Copper  Co., 
is  opening  the  Orizaba  mine  with  success. 

It  will  thus  be  seen  that  ore  resembling  the 
Jerome  type  and  occurring  in  the  same  schist 
country-rock  is  found  over  a  belt  nearly  60 
miles  in  length.  The  ore-bodies  in  the  country 
south  of  Jerome  are  less  lenticular  in  shape, and 
approach  vein  structure.  They  occur  usually 
with  the  schistosity.  Width  of  ore  up  to  40  ft. 
was  found  in  the  Blue  Bell,  but  it  is  usually  less. 
The  greatest  extent  is  normally  in  height,  but 
several  hundred  feet  in  length  has  been  demon- 

strated in  quite  a  few  cases.  The  ore  follows 
laminated  areas  in  the  schist,  which  strikes 
slightly  E.  of  N.  and  dips  steeply  west.  Crop- 
pings  are  either  quartz  reefs,  sometimes  with 
copper  stain,  or  soft  laminated  sericite  schist, 
silvery  white  with  yellowish  iron-stain.  Near 
Mayer  magnetite  breaks  in  with  the  ore  and 
chalcopyrite  is  subordinate  to  pyrite :  at  the 
Kay  copper  mine  and  in  that  vicinity  arseno- 
pyrite  is  rather  prominent,  and  pyrite  disap- 

pears more  and  more.  The  grade  of  ore  in  this 
latter  section  is  much  higher. 

Mines  with  complex  sulphide  ores  are  known 
in  this  copper  belt  near  Mayer  and  link  it  with 

the  old  silver-gold  mines  of  Crown  King  and 
the  Bradshaw  mountains. 

Geographically,  but  not  geologically,  the  Cop- 
per Basin  district,  west  of  Prescott,  belongs 

to  this  area.  From  here  the  Commercial  Mng. 
Co.,  a  subsidiary  of  the  Phelps  Dodge  Corpora- 

tion, ships  about  150  tons  daily  of  4%  oxidized 
ore,  which  is  used  as  flux  at  Humboldt  and 
Clarkdale.  The  ore  occurs  in  quartz  monzon- 
ite.  Large  sections  of  the  same  rock  are  im- 

pregnated with  pyriteand  chalcopyrite,  forming 

bodies  of  about  1'25%  copper  with  additional 
values  in  gold,  silver, and  molybdenite.  These 
have  been  prospected  by  the  Loma  Prieta  and 
Copper  Hill  mining  companies.  I  believethis 
district  warrants  more  attention  than  hereto- 

fore. This  grade  of  ore  will  be  of  economic 
value  in  the  near  future,  if  not  now.  The  ore 
is  strictly  primary,  chalcocitization  is  entirely 
lacking,  and  oxidation  is  as  a  rule  very  shallow. 
The  deposit  is  probably  of  comparatively  re- 

cent (Tertiary)  origin. 
The  Central  Area  includes  the  Pinal 

Mountains  district,  Clifton- Morenci  district, 
Tucson  district.  Dragoon  Mountains,  and  Bis- 

bee. 
The  greatest  copper  producer  in  the  South- 

west is  the  Pinal  Mountains  district.  The 
Pinal  mountains  and  their  southern  extension, 
the  Mescal  mountains,  are  a  short  range  north 
of  the  Gila  river,  partly  in  Gila  and  partly  in 
Pinal  county,  Arizona.  Around  these  moun- 

tains in  an  area  of  less  than  30  miles  square 
are  the  mining  towns  of  Globe,  Inspiration, 
Miami,  Superior,  Ray,  and  Christmas.  The 
following  big  mines  are  operating  : 

Inspiration  Consolidated  Copper  Co.,  capac- 
ity 20,000  tons  per  day. 

Ray  Consolidated  Copper  Co., capacity  10,000 
tons  per  day. 

Miami  Copper  Co.,  capacity  5,000  to  6,000 
tons  per  day. 

Old  Dominion  Mining  &  Smelting  Co., daily 
output  about  1,500  tons  but  of  considerably 
higher  grade  than  the  former. 

Inspiration  produces  now  at  the  rate  of 

1 1,000,000  lb.  copper  per  month,'and  O.D.,  the smallest  of  the  above,  about  3,000,000  lb.  per 
month. 

Furthermore  there  are  the  medium -sized 
mines:  Iron  Cap  (nearly  1,000,000  1b.  per 
month)  at  Globe ;  Arizona  Commercial,  Globe ; 
Magma  at  Superior;  Arizona  Hercules  at  Ray; 
Gila  Copper  Sulphide  Co.,  operated  by  the 
American  Smelting  &  Refining  Co.,  at  Christ- 

mas. And  the  smaller  mines:  Superior  &  Bos- 
ton, New  Dominion,  and  Gibson  near  Globe  ; 

Black  Warriornear  Inspiration ;  Grand  Pacific 
at  Superior  ;  Gila  Cafion  Cons,  and  London 
Arizona  near  Hayden. 

The  total  annual  capacity  of  the  district  is 
over  350,000,000  lb.  of  copper.  Three  big  smel- 

ters are  operating  :  the  International  at  Miami, 
the  O.D.  at  Globe,  and  the  A.S.  &  R.  at  Hay- 

den. Concentration  plants,  alj  now  using  the 
flotation  process,  are  at  the  Inspiration,  Miami, 
O.D.,  Ray  Con.,  Arizona  Hercules, and  Magma. 

The  production  comes  from  three  different 

types  of  deposits : 
(1).  Disseminated  deposits;  Inspiration, 

Miami,  Ray  Con.,  and  Arizona  Hercules. 

(2).  Vein  deposits:  O.D.,  Iron  Cap,  Ari- 
zona Commercial,  Magma,  and  a  great  number 

of  the  smaller  mines. 
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(3)  Replacement  in  limestone;  Gila  Cop- 
per Sulphide,  Gila  Canon  Cons.,  and  London 

Arizona. 
The  disseminated  deposits  have  at  present 

ore  reserves  aggregating  250,000,000  tons ; 
about  60?6  of  this  in  the  Miami- Inspiration 
ore-body,  and  the  balance  in  the  Ray  ore-body. 
Additions  to  this  are  still  being  developed. 
Present  practice  includes  everything  from  1% 
copper  up  as  ore.  The  average  grade  mined 
is  around  r6%.  Recovery  varies  from  70%  to 
90%  ;  on  very  clean  sulphide  ore  mill-runs  will 

give  a  recovery  in  excess  of  90°'o. 
All  the  mines  use  underground  methods  of 

stoping,  based  on  the  principle  of  not  trying  to 
uphold  the  cap- rock,  but  to  let  it  come  down 
gradually  and  well  regulated,  and  to  use  the 
crushing  power  of  the  incoming  roof  for  com- 

minution of  the  broken  ore  in  the  big  stopes. 
A  certain  mingling  of  waste  with  the  ore  can- 

not be  avoided  in  this  way,  and  constant  watch 
is  kept  on  the  run  of  chutes  by  sampling  and 
observation  of  the  issuing  material.  Uninter- 

rupted mass-production  at  low  cost  and  with 
minimum  use  of  timber  and  powder  are  the 
goals  aimed  for.  In  actual  practice  there  are 
considerable  variations  in  the  systems  used  by 

the  different  companies,  especially  in  the  pre- 
paratory work  of  getting  the  ore-run  startedand 

the  pillars  crushed. 
The  Clifton-Morenci  District,  though  the 

oldest  copper  camp  in  Arizona,  is  far  from 
senile.  True  the  rich  ore-bodies  in  limestone 

and  shale  have  been  nearly  exhausted,  but  un- 
daunted the  operating  companies  changed  from 

the  mining  of  high-grade  ore  to  that  of  low- 
grade  and  the  profits  from  the  latter  have  been 
greater  and  more  persistent  than  from  the 
former.  It  is  very  seldom  realized  that  the 
Arizona  Copper  Co.  Ltd.  at  Morenci  was  really 
the  first  company  to  operate  a  disseminated 
low-gradedeposit  in  porphyry,  before  this  same 
typeassumed  the  tremendousimportancewhich 
it  holds  now,  but  the  ore  was  considerably 

b.igher  in  tenor  than  the  average  of  the  "  Por- 
pliyries"  and  only  recently  has  the  grade  of 
the  Morenci  ore  been  lowered  to  that  of  the 

other  big  companies.  Incidentally  this  com- 
pany was  the  first  in  the  Southwest  to  try  leach- 

ing of  oxidized  copper  ores. 
Threecompanies  areoperating  in  the  district, 

all  owning  concentrating  and  smelting  plants. 
These  are  : 

The  Arizona  Copper  Co.  Ltd.,  a  Scottish 
corporation. 

The  Detroit  Copper  Co.,  now  Phelps  Dodge 
Corporation,  Morenci  Branch. 

The  Shannon  Copper  Co. 

Of  these  the  Arizona  Copper  is  the  most  im- 
portant. Norman  Carmichael,  its  general 

manager,  has  brought  the  company  to  a  very 
high  efficiency  by  remodellingand  enlarging  the 
concentrator  and  building  an  excellent  new 
smelter.  P.  B.  Scotland, theminesuperintend- 
ent,  has  introduced  new  and  very  cheap  stoping 
methods,  when  such  were  needed  and  still  re- 

garded sceptically  after  the  panic  of  1907. 
The  company  owns  the  railroad  from  Hachita, 
N.M.,  (connecting  with  the  El  Paso  &  South 
Western  System)  to  Lordsburg  N.M.  (connect- 

ing with  the  Southern  Pacific  R.R.)  and  on  to 
Clifton.  The  daily  capacity  of  mine  and  mill 
is  from  4,500  to  5,000  tons,  and  the  normal  out- 

put is  50,000,0001b.  per  year.  The  company 
is  about  the  only  one  of  the  big  operating  com- 

panies in  the  Southwest  which  has  not  shown 
a  tendency  to  branch  out  and  acquire  other 

properties  here. 
The  Detroit  Copper  is  feeling  a  gradual 

diminution  of  ore  reserves,  but  is  successfully 
lowering  the  grade  of  ore  treated  and  therewith 
rendering  available  large  blocks  of  ground, 
which  were  considered  too  low  to  be  called  ore 

only  a  few  years  ago.  The  production  is  be- 
tween 15,000,000  lb.  and  20,000,000  lb.  copper 

per  year.  Milton  H.  McClean  is  general 
manager. 

The  Shannon  Copper  Co.,  N.  L.  Amster, 
President,  and  J.  W.  Bennie,  general  manager, 
is  producing  about  10,000,000  lb.  of  copper  per 
year.  The  production  used  to  be  higher,  but 
had  shrunk  considerably  before  the  rise  in  price 

of  "copper.  Mr.  Amster  is  one  of  the  men  who 
rose  from  poverty  to  great  wealth  by  a  keen 
understanding  of  the  mineral  and  mining  pos- 

sibilities of  the  Southwest.  Globe  was  the  field 
of  his  early  operations  and  investments,  and 
the  Arizona  Commercial  Mng.  Co.  of  that  town 
was  one  of  the  enterprises  fathered  by  him. 
Both  the  Shannon  Copper  Co.  and  Mr.  Amster 
personally  have  for  years,  m  anticipation  of  the 
ultimate  exhaustion  of  the  Shannon  ores,  em- 

barked upon  a  vigorous  campaign  of  expansion. 
The  Leonard  Copper  Co.  at  Gleeson,  Arizona, 
is  one  of  tiie  results  of  this  campaign,  and  the 
Yager  Can\  on  and  Orizaba  mines,  mentioned 
in  the  northern  area  are  gradually  emerging 

from  the  prii-pectingstage.  The  R. R.R. mine 
near  Patagonia  and  the  Golconda  near  Kingman 
were  for  a  time  under  this  management,  until 
a  disinclination  to  pay  royalties  to  the  Minerals 
Separation  company  in  the  one  case  and  a  dis- 

astrous fire  in  the  other  put  an  end  to  steady 
and  remunerative  production. 

The  Clifton-Morenci  district  has  been  the 
scene  of  protracted  and  bitterly  fought  strikes 
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Map  showing  the  Copper  Regions  of  the  Southwest. 

during  the  last  few  years  and  its  production  has 
been  badly  impaired.  The  annual  capacity  of 
the  district  should  be  80,000,000  lb.  copper  or 
more. 

Around  the  old  pueblo  of  Tucson,  one  of  the 
earliest  settlements  in  the  southwestern  United 
States,  are  a  number  of  small  but  interesting 
copper  districts.  There  are  Twin  Buttes, south 
of  Tucson,  mines  in  the  Santa  Catalina  moun- 

tains, north  of  Tucson,  and  in  the  Santa  Rita 
mountains  east  of  the  city.  Mining  is  rather 
intermittent,  but  has  received  considerable  im- 

petus during  the  last  few  years.  With  the  ex- 
ception of  the  Camp  Apache  mines  in  the  Santa 

Catalinas,  owned  by  the  Phelps  Dodge  Cor- 
poration but  kept  idle  owing  to  difficulties  of 

transportation,  all  properties  are  owned  and 
operated  by  small  companies  or  private  indivi- 

duals. Among  the  latter  especially  E.C.  Bush 
and  \V.  R.  Ramsdell,  both  of  Tucson,  have 
furnished  an  example  of  how  even  in  these 
days  good  judgment  and  true  mining  can  lift 
a  man  from  almost  nothing  to  comfortable 
wealth. 

All  the  copper  mined  in  this  section  comes 

from  contact  metamorphic  deposits  in  Paleozoic 
limestone.  The  annual  production  is  close  to 
500,000,000  lb.     The  grade  from  4%  to  1%. 

The  Dragoon  Mountains  farther  east  have 
deposits  of  similar  type.  Several  companies 
are  operated  steadily,  but  the  district  is  less  be- 

fore the  public  eye  than  any  other  in  Arizona. 
At  the  north  end  of  the  mountains  at  Johnson 
are  the  .Arizona  &  Michigan  Development  Co., 
the  .■\rizona  United  Co.,  and  the  Peabody  Cons. 
Farther  south  are  the  Leonard  at  Gleason,  and 
the  Great  Western  and  the  Leadville  at  Court- 
land.  The  combined  output  is  probably  about 
12,000  tons  per  month  of  from  4%  to  5%  ore. 
The  Mascot  Copper  Co.  in  the  Dos  Cabegas 
mountains  near  Wilcox  is  of  the  same  type. 

It  was  operated  for  a  while  by  the  .-V.S.  &  R. 
Co.,  but  is  now  idle.  Toward  the  Mexican 
border  the  R.R.R.  mine  near  Patagonia  keeps 
a  150  ton  mill  in  steady  operation  and  is  ship- 

ping also  straight  smelting  ore.  Right  at  the 
border,  east  of  Nogales,  the  Miami  Copper  Co. 
is  shipping  a  small  amount  of  8/o  ore  from  the 
Santo  Niiio  mine. 

Bisbee,  probably  the  most  famous  copper 
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camp  in  Arizona,  is  situated  in  the  southeast- 
ern part  of  the  State,  eight  miles  from  the 

Mexican  border.  The  town,  strung  out  along 
the  two  narrow  canyons  and  their  steep  hill- 

sides, used  to  be  a  typical  ugly  western  min- 
ing camp,  but  several  floods  and  one  great  fire 

initiated  a  change  for  the  better.  N  ow  Warren, 
a  few  miles  south  on  the  open  mesa,  is  the  resi- 

dence town  with  friendly  houses  and  struggling 
gardens.  The  elevation  isabout  5,000  ft.  above 
sea  level.  The  country  is  dominated  by  lime- 
stone. 

For  a  long  time  replacement  bodies  in  lime- 
stone were  the  only  source  of  copper,  but  now 

a  disseminated  ore-body  in  the  porphyry  of 
Sacramento  hill  has  been  added  to  the  resources. 

Besides  copper  the  district  produces  consider- 
able lead,  and  recently  manganese.  From  the 

bonanza  days,  when  whole  stopes  assayed  30% 
copper,  the  grade  has  been  lowered  steadily, 
until  now  the  average  is  round  5%.  Sulphide 
oreisgainingtheascendency.  Theoreis  found 
in  greatlenses,  some  originally  lean  andpyritic, 
others  composed  largely  of  bornite  and  chalco- 
pyrite.  The  beautiful  specimens  of  the  oxi- 

dized copper  minerals  of  the  early  days  adorn 
probably  every  important  mineral  collection  in 
the  world.  They  have  disappeared  now  from 
the  underground  workings,and  everything  spells 
well  regulated  machine-like  precision  and  the 
narrowing  margin  between  lowering  grade  and 
rising  cost,  quite  a  contrast  with  the  glamour 
of  early  days,  but  intrinsically  sounder  and 
healthier.  Thirty  years  ago  20%  ore  was  low- 
grade  ;  now  ore  as  low  as  2%  is  sent  to  the 
smelters.  The  output  of  the  district  is  about 
2,000,000  tons  of  ore  per  year,  and  the  produc- 

tion over  200,000,000  lb." of  copper.  Under the  stimulus  of  the  War  this  rate  was  exceed- 
ed considerably. 
Besides  the  Copper  Queen  and  Calumet  & 

Arizona,  the  two  dominant  companies,  there 
are  the  Shattuck  Arizona  and  the  Denn  Ari- 

zona,closelyallied  and  under  one  management. 

P'urthermore,  there  are  the  Higgins  Lease  and the  Wolverine. 
The  ore  horizon,  which  crops  out  on  Higgins 

and  Copper  Queen  ground,  dips  to  the  south, 
and  the  extension  of  the  mineralized  area  has 
to  contend  with  steadily  increasing  depth  and 
heavy  water  flows.  This  made  prospecting 
impossible  except  for  well  financed  companies 
of  ample  means  and  steady  determination,  and 
has  fostered  the  concentration  of  nearly  all  the 
promising  ground  in  the  hands  of  the  two  big 
companies. 

The  w-ages  paid  are  the  highest  in  the  South- 
west and  vary  with  the  price  of  copper.     The 

maximum  so  far  has  been  ,ti6T0  per  8-hour 
shift  to  miners.  The  beneficial  organizations 
are  most  advanced.  Ore  reserves  for  many 
years  to  come  are  blocked  out  and  are  being 
enlarged  steadily. 

The  district  has  paid  more  in  dividends  than 
any  other  mining  district  in  the  Southwest,  and 
and  was  one  of  the  greatest  factors  in  its  de- 

velopment. The  deepest  sfiaft  is  only  1,800 
ft.  down.  The  Copper  Queen  has  worked  out 
cost  tabulation  to  a  very  fine  point.  For 
every  big  stope  charts  are  kept  from  which  the 
minimum  economic  grade  to  be  mined  is  fixed 
according  to  cost  of  operations  and  price  of 

copper. 
The  Eastern  .'Vrea. — The  principal  mine 

in  this  area  is  that  of  the  Chino  Copper  Co.  at 
Santa  Rita,  New  Mexico.  John  M.  Sully  is 
general  manager.  Copper  was  mined  here  by 
Mexicans  as  early  as  1800,  and  primitive  tools 

of  that  period,  dug  up  in  the  present  large- 

scaleoperations.areon  exhibit  in  thecompany's 
office.  The  object  of  present-day  mining  is  a 
body  of  disseminated  low-grade  ore  in  por- 

phyry, rendered  amendable  to  profitable  ex- 
ploitation by  secondary  enrichment.  It  occurs 

in  a  porphyry  plug,  the  central  core  of  which 
remains  barren  or  nearly  so.  Oxidation  is 
freakish  and  descends  in  some  parts  of  the  mine 
to  great  depth  while  it  is  shallow  in  others. 
The  mine  is  worked  by  steam-shovels  in  deep 
open  pits.  The  ore  is  hauled  to  the  coarse 
crushing  plant  at  the  end  of  the  pits,  and  from 
there  to  the  concentrator  at  Hurley,  six  miles 
distant.  The  daily  milling  capacity  is  now 
12,500  tons.  Recovery  was  for  a  long  time 
very  low,  63%  I  believe,  but  is  being  improved 
steadily. 

Next  in  importance  is  the  Burro  Mountains 
Copper  Co.,  a  branch  of  the  Phelps  Dodge 
Corporation.  This  company  has  gradually  ac- 

quired the  holdings  of  a  number  of  adjoining 
companies  and  holds  a  very  large  territory  of 
good  promise.  The  proved  ore  reserves  are 
small  for  a  porphyry  mine.  The  milling  capac- 

ity is  1,200  to  1,500  tons  per  day,  and  the  grade 
is  slightly  above  2%.  Recovery  was  rather 
low,  less  than  70%,  but  has  probably  been  im- 

proved. The  mine  is  beautifully  located  at 
an  elevation  of  over  6,000  ft.  among  tall  pines, 
and  the  company  has  spent  a  large  amount 
of  money  to  make  the  camp  a  really  artistic 
and  model  settlement.  The  mine  is  about  20 
miles  west  of  Chino. 

South  of  the  Burro  mountains  is  the  small 

town  of  Lordsburg,  N.M.  In  its  vicinity  min- 
ing has  been  carried  on  for  several  decades, 

at  first  silver-mining,  later  copper.      Now  the 
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Eighty-five  mine  is  the  only  producer  of  im- 
portance. It  ships  from  250  to  300  tons  per 

day  of  low-grade  very  silicious  ore,  which  is 
eagerly  sought  after  for  fluxing  purposes. 

Going  east,  mining  is  gradually  waning. 

Prospecting  near  Stein's  Pass,  Deming,  and 
Hachita  has  led  to  shortlived  enterprises. 

There  are  only  two  districts  north  and  north- 
east of  El  Paso  which  have  merited  more  than 

passing  attention  ;  these  are  the  Organ  moun- 
tains district  and  the  Sarilla- Orogrande  dis- 
trict. Both  are  contact  metamorphic  belts  in 

limestone  and  have  produced  at  times  con- 
siderable quantities  of  ore.  They  are  now  dead 

or  nearly  so,  but  might  be  revived. 
The  Southern  .\rea. — This  area,  about 

corresponding  to  the  State  of  Sonora,  Mexico, 
has  the  two  prominent  copper  districts  of  La 
Cananea  and  Nacozari,  the  former  affiliated 

with  the  Cole- Ryan  Calumet  &  .Arizona  inter- 
ests, the  latter  a  branch  of  the  Phelps  Dodge 

Corporation. 
Cananea,  after  a  spectacular  career  under 

its  sponsor,  the  late  Col.  Wm.  G.  Greene,  has 
settled  down  to  a  steady  production  of  about 
50,000,000  lb.  copper  per  year.  The  concen- 

trator and  smeltmg  works,  long  under  the  direct 
supervision  of  Dr.  L.  D.  Ricketts,  have  been 
one  of  the  factors  for  advancement  of  these 

applied  sciences  in  the  Southwest.  The  tran- 
sition from  high-grade  ore  to  lower  and  lower 

grade  'was  greatly  emburdened  by  the  political disturbances,  which  have  shaken  Mexico  these 
last  years. 

The  Moctezuma  mine  at  Pilares  de  Naco- 
zari is  one  of  the  most  interesting  copper  de- 

posits of  the  Southwest.  Probably  of  Terti- 
ary age,  it  shows  a  thoroughly  brecciated  rhyo- 

lite  plug.  The  cement  of  the  breccia  contains 
rather  coarse  chaicopyrite,  pyrite,  and  subor- 

dinate bornite.  Chalcocitization  was  very  shal- 
low, but  the  mine  shows  splendid  development 

in  depth  on  strictly  primary  ore.  Reserves  of 
over  3,000,000  tons  are  kept  steadily  ahead  of 
actual  requirements.  The  grade  is  over  3%. 
.\t  Nacozari,  in  a  pretty  canyon  below  the  mine, 
is  the  concentrator  of  2,000  tons  daily  capac- 

ity. The  concentrates  are  smelted  at  Douglas, 
about  70  miles  to  the  north.  The  mine  has 
suffered  also  from  the  revolution,  but  to  a  less 
extent  than  Cananea. 

Farther  south  in  Sonora  a  number  of  copper 
prospects  and  mines  are  known,  enough  to 
promise  a  good  future  for  this  section  and  to 
indicate  an  extension  of  the  great  copper  belt 
in  this  direction.  But  development  has  been 
retarded  by  the  inaccessibility  of  the  mountain 
fastnesses,  from  where  only  high-grade  silver 

and  gold  ores  could  be  shipped.  Other  sections 
less  forbidding  to  transportation  had  been  well 
advanced  in  mining  activity,  when  the  Mexi- 

can revolution  put  a  stop  to  nearly  every  en- 
terprise. As  soon  as  Mexico  settles  down  there 

will  be  a  surprising  activity  and  development 
in  these  parts,  and  hundreds  of  venturesome 
miners  and  operators  are  casting  longing  eyes 

from  the  grind  and  monotony  of  low-grade  min- 
ing in  the  United  States  to  the  far  green  fields 

of  Mexico  with  the  supposed  bonanzas,  which 
only  too  often  prove  disappointing  dreams. 
Tendekxy  of  Copper  Mining. — As  is 

evident  from  the  foregoing  description  the  ten- 
dency of  the  Southwest  has  been  from  small 

high-grade  mines  to  the  development  of  great 
machine-like  organizations  utilizing  lower  and 
lower  grade  material.  Frfteen  years  ago  we 
used  to  shake  our  heads  and  wonder  when  we 
heard  of  the  Lake  Superior  mines  and  their 
1%  ore.  Now  V5%  ore  mined  by  thousands 
and  thousands  of  tons  per  day  is  an  actual 

reality,  while  then  3'5%  mill  ore  was  awfully 
low.  Smelting  of  less  than  9%  ore  was  con- 

sidered impossible  then.  Now  5%  ore  is  very 
good,  and  many  mines  make  excellent  profits  : 
moreover,  4%  ore  and  even  3?o  straight  smelt- 

ing ore  yield  good  profits,  w'hile  Bisbee  holds 
the  record  with  ore  as  low  as  2%. 

In  the  old  days  mines  turned  out  a  few  tons 

per  day  for  weeks,  and  then  would  strike  an- 
other big  shoot  and  rush  up  production  to  a 

few  hundred  tons  per  day.  Now  we  have  the 
mines  that  turn  out  the  stipulated  amount  of 

ore  every  day  with  clock-like  precision  ;  some 
with  several  hundred  tons  daily  production, 

others  with  several  thousands,  up  to  the  won- 
derfully organized  Inspiration  mine,  which 

holds  the  record  with  21,000  tons  per  day. 
This  development  has  stripped  a  good  deal  from 
the  romance  of  mining,  but  for  the  steadily 

climbing  output  and  dividend-receiving  inves- 
tors it  has  been  a  wonderful  boon.  Such  it 

has  been  also  for  the  mining  population,  which 

has  changed  from  the  care- free  and  spend- 
freely  "  hobo  miner,"  who  would  drift  north  as far  as  British  Columbia  in  summer  and  back 
to  Arizona  in  winter,  to  steadily  employed  hard 

working  men,  very  frequently  married  andown- 
ing  their  own  homes  and  possibly  a  little  gar 
den  or  flower-patch.  In  the  arid  Southwest 
nothing  is  more  gripping  than  the  desire  for 
things  that  are  green  and  grow,  and  nothing 
so  touching  as  the  often  awkward  attempts 
to  make  things  grow,  where  there  seems  to  be 
not  even  a  chance. 

The  possibilities  of  starting  out  and  finding 
a  bonanza,  to  grow  rich  over  night  are  gone. 
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All  the  easily  recognizable  mines  have  been 
found.  The  days  of  the  prospector  of  old  are 
over.  What  prospecting  is  left  is  being  based 
more  and  more  on  detailed  geological  study, 
and  requires  usually  a  great  deal  of  expensive 
development  work  and  ample  financial  back- 

ing. Probably  most  of  the  big  deposits  have 
beenfound.  Whileof  late  the  tendency  hasbeen 
from  bigger  to  bigger  organizations,  I  believe 
that  of  necessity  the  tendency  will  be  reversed 
in  the  future  and  that  the  small  mine  will  be- 

come a  factor  of  increasing  importance. 
Up  to  now  mining  has  been  the  greatest  fact- 
or in  bringing  railroads  and  developing  trans- 

port; henceforth  other  industries  will  probably 
extend  the  railroad  network  and  in  their  turn 
render  mining  possible. 

Up  to  recent  years  wages  varied  very  much 
in  the  different  camps;  also  working  hours, 
organization,  and  standards.  Now  the  greater 
part  of  the  Southwest  has  the  uniform  eight- 
hour  bank  to  bank  work-day,  steadily  increas- 
ingsupervision,  regulation,  and  sanitation,  and 
the  sliding  scale  of  wages,  regulated  by  the 
price  of  copper,  .-\ccident  liability  is  regulated 
by  law. 

True  there  are  still  great  differences  in  the 
basal  rate  of  pay,  but  these  are  being  reduced 
more  and  more. 

Formerly,  there  were  strictly  "white-man's 
camps  "  and  "  Mexican  camps,"  the  latter  re- 

ceiving about  one  half  to  two-thirds  the  pay  of 
the  former.  This  still  survives  to  some  extent, 
but  unification  of  labour  is  progressing  rapidly, 
and  in  many  camps  both  nationalities  mingle 
freely  on  an  even  rate  of  pay.  Bisbee,  I  believe, 

is  the  only  camp  where  the  rule  "  no  Mexican 
labour  underground"  is  strictly  upheld. 

The  miners  are  of  many  nationalities.  Na- 
tive-born Americans  are  comparatively  few. 

A  large  proportion  are  English  subjects,  nearly 
as  many  Jugo  Slavs,  especially  from  Bosnia, 
Herzegovina,  and  Dalmatia,  a  good  many 
Italians  and  Spaniards,  the  latter  especially  in 
the  Mexican  camps,  and  a  few  scattered  Greeks. 
Scandinavians  and  Finlanders  are  numerous 

in  certain  camps,  but  they  are  not  as  wide- 
spread as  the  other  nationalities,  and  do  not 

seem  to  like  the  southern  camps  as  well  as 
those  farther  north,  as  in  Colorado  and  Utah. 

The  "  PoRPHVKiKS." — No  other  single 
agency  has  exerted  such  great  influence  upon 
the  copper  industry  of  the  Southwest  as  the  ad- 

vent of  the  "  Porphyries."  They  revolution- 
ized mining  methods,  advanced  concentration, 

and  changed  smelting  practice.  How  great  is 
their  share  in  the  present  production  is  evident 
from  an  enumeration  of  the  mines  which  come 

under  this  heading:  Inspiration,  Miami,  Ray 
Consolidated,  Arizona  Hercules,  the  Clifton- 
Morenci  district,  the  Chino  Copper  Co.,  Burro 

Mountains,  .-\jo,  and  Sacramento  Hill  at  Bis- 
bee. Very  closely  related  also  is  Nacozari. 

Roughly  their  combined  daily  output  is  65,000 
tons  and  their  annual  production  over 
500,000,000  lb.  The  only  one  which  is  not 
yet  in  active  operation  is  Sacramento  Hill,  but 
steam-shovels  are  removing  the  cap-rock  and 
the  mill  is  under  construction.  Of  the  above 

only  two  have  ore-bodies  of  primary  ore : 
Nacozari  and  Ajo ;  the  latter  is  the  only  one 
which  utilizes  also  large  bodies  of  oxidized  ore. 
Primary  ore  enters  also  to  some  extent  into  the 
calculatedorereservesof  the  Arizona  Hercules. 
But  the  balance  owe  their  existence  only  to  a 

long  extended  and  tedious  process  of  concen- 
tration, in  which  Nature  has  collected  widely 

distributed  minute  particlesof  copper  and  joined 
them  in  a  horizon  of  secondary  enrichment  m 
the  form  of  chalcocite. 

Though  conscious  of  the  danger  of  repeating 
something  that  is  long  since  public  knowledge, 
I  wish  to  give  a  brief  description  of  this  type. 
The  mines  are  found  in  fractured  and  altered 

porphyry  or  schist..  The  primary  mineraliza- 
tion consists  of  pyrite  with  admixture  of  chal- 

copyrite.  This  is  disseminated  through  the 
mass  of  the  rock,  deposited  along  cleavage  and 

fracture  planes,  and  forms  irregular  little  vein- 
lets  and  seams.  Primary  material  hardly  ever 

exceeds  0'5%copper  andhas  noeconomic  value. Silicification  and  sericitization  went  hand  in 
hand  with  the  pyritization.  The  silicification 
is  shown  as  well  in  a  network  of  narrow  quartz 
seams  as  in  general  induration.  Secondary 
processes  are  kaolinization,  the  dissolution  of 
the  chalcopyrite  molecule,  its  transportation 
downwardin  theform  of  sulphate  andre-deposi- 
tion  upon  precipitating  sulphides  below,  which 
it  replaces  gradually,  forming  chalcocite.  In 

the  upper  part  of  the  chalcocite  horizon  this  re- 
placements complete,  in  the  lower  part  partial, 

and  ultimately  it  shows  only  as  a  slight  coating 
and  penetration  along  cracks. 

The  iron  in  the  leached  zone  oxidizes  and 

stains  the  outcrops  red  and  yellow.  Quartz- 
reefs  stand  out  sometimes,  their  faces  stained 
green  with  oppersalts.  The  oxidized  horizon 
is  partly  barren,  and  partly  retains  copper  in 
oxidized  form,  the  latter  especially  close  to  the 
chalcocite  horizon.  This  is  one  reason  why  re- 

covery is  often  very  low  in  treating  semi-oxi- 
dized ores,  as  the  greater  part  of  the  copper  in 

oxidized  form  goes  into  the  tailings.  Thechal- 
cocite  horizon  resembles  a  bed,  above  which  is 
the  barren  oxidized  material  or  cap-rock,  and 
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below  the  valueless  primary  material.  The 
caprock  in  most  mines  varies  from  150  ft.  to 
500ft.  in  thickness,  but  abnormally  great  thick- 

nesses are  known.  The  chalcocite  horizon  is 
around  300  ft.  average,  varying  from  75  ft.  to 
over  500  feet. 

Large  sections  of  this  ore  will  assay  well 
above  2%  and  even  3%.  The  bigger  mines  in 
present  practice  include  everything  down  to  1% 
in  the  ore  reserves,  but  their  average  grade  is 
around  175%.  Smaller  mines  have  to  keep 

their  grade  above  2°o. 
The  ore  is  mined  either  by  underground 

methods  or,  where  feasible,  by  stripping  the 
cap-rock  and  mining  the  ore  by  steam -shovel 
in  great  open  pits.  Such  steam-shovel  mines 
are  Chino,  Ajo,  and  Sacramento  Hill.  The 
steam-shovel  method  is  cheaper  and  gives 
cleaner  ore,  and  the  grade  mineable  in  this  way 
can  therefore  be  slightly  lower  than  in  the  un- 

derground mines.  But  remarkably  low  under- 
ground mining  costs  have  been  attained.  In- 

spiration with  60c.  per  ton  holds  the  record 
here.  Of  course  success  with  such  low-grade 
material  depends  upon  mass  output,  cheapness^ 
and  clockwork-like  precision. 

The  underground  haulage  is  on  40  lb.  or  60 
lb.  rails,  and  the  power  either  electric  or  com- 

pressed-air locomotives.  Hoisting  is  done  from 
great  storage  pockets,  usually  concreted,  with 
automatic  lock-gates.  The  ore  is  hoisted 
mostly  through  concreted  shafts  in  self-dump- 

ing skips  of  from  3  tons  to  8  tons  capacity. 
Coarse  ore-bins  are  of  reinforced  concrete,  and 
the  coarse-crushing  plants  are  usually  near  the 
main  hoisting  shaft  Below  are  the  storage 
bins,  huge  houses  of  reinforced  concrete,  from 
which  the  broken  ore  is  transported  to  the 
mills  by  railroad  trains  or  conveyor-belts. 

Concentration  is  an  important  factor  in  the 
treatment  of  porphyryore.  Water-concentra- 

tion has  practically  given  way  to  the  flotation 
process.  Stage  crushing  is  the  general  prac- 

tice, firstly  gyratory  crushers  and  the  different 
sets  of  rolls,  with  sometimes  jaw-crushers,  in- 

stead of  coarse  rolls,  ultimately  ball-mills,  Chil- 
ean mills,  or  Marathon  mills.  Pebbles  for 

crushing  are  going  more  and  more  out  of  use. 
Forflotation  machinery  the  MineralsSepara- 

tion  Co.'s  apparatus,  the  Callow  cell,  and  the 
K  &  K  flotation  machine  are  mostly  used.  The 
last-named  was  invented  and  perfected  in  the 
Southwest  and  has  its  name  from  the  inventors, 

Messrs.  Kraut  and  Kollberg,  formerly  of  Bis- 
bee.  Headquarters  for  this  machine  is  now 

the  Southwestern  Engineering  Co.  of  Los  An- 
geles, Cal. 

Smelting. — The  steadily  increasing  amount 

of  the  fine  flotation  concentrate  hastened  the 

change  from  blast-furnace  to  reverberatory. 
The  latter  was  unknown  in  the  Southwest  a 
few  years  ago,  now  all  the  great  smelters  have 
both,  with  ever- increasing  preponderance  of 
the  reverberatory  in  new  construction.  Coke  is 
probably  at  present  the  predominant  fuel,  oil 
has  been  tried,  but  coal-dust  seems  to  be  the 
fuel  of  the  future.  Mechanical  appliances  such 
as  mechanical  roasters,  automatic  weighing 
and  charging,  and  electric  travelling  cranes  for 
lifting  heavy  masses  are  eliminating  the  ex- 

pensive hand- work  of  earlier  days.  In  con- 
verting, the  change  from  silicious  to  basic  lin- 

ing is  universal,  and  larger  and  larger  conver- 
ter-shells are  coming  into  use. 

Steam  is  still  used  largely,  and  in  up-to-date 
plants  the  steam-turbine  is  employed.  But 
the  internal  combustion  engine  is  gaining  more 
ground  daily.  The  smaller  mines  depend 
upon  i t  almost  entirely.  Gasolene  is  used  more 
m  these  than  crude  oil.  For  boiler  fuel  crude 

oil  is  gaining  on  coal.  The  Calumet  &  Ari- 
zona utilizes  waste-gases  from  its  smelter  for 

power  generation,  which  is  transmitted  electri- 
cally. The  Inspiration  and  Magma  buy  elec- 
tricity from  the  water-power  plant  at  the 

Roosevelt  Dam. 

Conclusion. — The  old  days  of  wasteful- 
ness and  happy-go-lucky  mining  are  gone. 

Nothing  has  been  of  greater  benefit  in  reduc- 
ing costs  and  improving  management  than  the 

black  days  of  the  copper  industry.  The  older 
generation  still  dates  the  most  incisive  changes 

from  the  "  panic  of  1907,"  when  copper,  after 
climbing  steadily  up  to  26c., dropped  overnight 
to  lie.  For  years  thereafter  the  copper  mar- 

ket hung  around  12c.  and  13c.  and  kept  mana- 
gers busy  to  reduce  costs  and  evolve  system, 

to  combine  a  low  market  price  with  steadily 
rising  wages  and  cost  of  supplies.  The  copper 
market  was  just  beginning  to  improve,  when 
the  war  in  1914  caused  the  bottom  to  drop  out 
of  it  temporarily,  only  to  introduce  later  the 
most  phenomenal  rise  in  copper  prices  that  the 
world  has  seen,  soon  followed  by  a  similar  rise 
in  all  other  commodities. 

From  1907  dates  the  general  change  from 
the  old  expensive  square-set  mining,  which 
was  universal  in  the  Southwest  until  then,  to 
cheaper  mining  methods  with  reduction  in  the 
use  of  timber.  Cut  and-fill,  shrinkage,  and 
block-caving  are  employed  in  massive  ore- 
bodies,  and  grade  into  the  mass  -  crushing 
methods  employed  by  the  porphyries.  Strict- 

est supervision  is  employed  in  the  use  of  pow- 
der, and  tamping  is  becoming  general  practice. 

Mechanical  drill-sharpeners  have  displaced  the 
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old-time  blacksmith,  and  the  air-drill  the  ham- 
mer-miner. In  rock-drills  the  discarding  of  the 

old  piston  machine  is  complete.  Light  one- 
man  machines  take  the  place  of  the  cumber- 

some two  man  machines,  and  other  light  hani- 
merdrills  do  nearly  all  the  stope-work.  Wind- 

ing machines  of  less  than  200  lb.  weight  dis- 
place the  windlass  in  winzes,  and  up-to-date 

pulleys  facilitate  the  work  in  rises.  Mechani- 
cal ventilation  is  coming  into  general  use,  and 

the  stopes  where  men  could  not  stay  without 
having  the  sweat  pour  off  them,  the  dreaded  try- 
out  places  for  new-comers,  are  almost  legen- 
dary. 

Another  waste,  really  more  important  than 
that  of  material,  that  of  human  life  and  health, 
did  not  hnd  as  early  attention  as  other  misuses, 
but  now  most  companies  make  up  for  lost  time, 
and  very  liberal  legislation  in  the  progressive 
mining  states  works  in  the  same  direction. 
Medical  inspection,  first-aid  instruction,  excel- 

lent sickness  and  accident  regulations  are 
spreading  all  over  the  Southwest.  Well  venti- 

lated and  heated  change-houses  with  locker  for 

the  employees'  clothes  and  drys  for  the  digging 
clothes,  with  shower-baths  and  washstands.are 

prescribed  by  law  and  the  companies  take  pride 
to  compete  with  each  other  in  such  things  as 
these.  Accident  prevention  and  safety-first 
instruction  came  into  being  at  the  same  time 
with  the  much  ridiculed  efficiency  engineer. 
Clubhouses  with  libraries,  billiard  tables,  lawn 
tennis  courts,  and  other  social  institutions  are 
found  frequently,  and  the  companiestry  hard 
enough  to  start  a  feeling  of  fellowship  between 
officials  and  workmen.  Of  course  many  of 
these  innovations  are  more  a  testing  and  feel- 

ing out.  The  gap  between  capital  and  labour 
is  still  a  wide  one,  and  frequent  clashes  of  the 
class-spirit  are  demonstrated  in  strikes  and 
shutdowns. 

We  are  living  in  an  age  of  transition,  and 
the  great  gap  created  by  the  rapid  world-wide 
change  from  agriculture  to  industrialism  is  as 
yet  hard  to  bridge.  How  the  world-shaking 
events  of  these  last  years  will  influence  this 
problem  of  humanity  is  impossible  to  predict, 
but  I  personally  believe  that  the  post-war 
period  of  reconstruction  and  re-arrangement 
will  bring  a  tremendous  advance  in  all  social 
endeavour  and  will  help  to  level  many  an  un- 
evenness  in  the  social  structure. 

FOUR  YEARS  AS  A  PRISONER  OF  WAR 
By  J.   C.   FARRANT. 

(Continued  from  the  May  issue,  page 
:s7). 

The  author  continues  his  account  ol  the  treatment  o{  Prisoners  of  War  sent  by  the  Germans 
to  Kurland,  Russia. 

May  28,1916.  This  was  Sunday.  Uhlans 
turned  everyman  outat4. 30a.m.  Afteracupof 
coffee  the  men  were  inarched  to  the  forest  where 
they  were  employed  felling  trees.  At  night, 
after  cofTee  was  ser\  ed,  the  whole  camp  was  put 
through  a  saluting  parade,  all  this  on  two  drinks 
of  coffee  and  three  slices  of  bread  f  in.  thick. 
The  soup  served  at  midday  was  nothing  but  a 
drink.  The  Uhlans  left  next  day.  A  rumour 
went  round  the  camp  that  parcels  were  on  the 
way,  but  it  was  another  ten  days  before  they 
actually  arrived, and  thenonlya  few.  Thepar- 
cels  were  individuallyaddressed.  Thosewhore- 
ceived  parcels  were  lucky  ;  those  who  did  not 
went  without,  rntil  parcels  arrived,  nettles, 
oats,  and  wheat  were  boiled  and  eaten.  A  few 
sheaves  of  corn  were  found  in  a  barn.  The 

ears  were  broken  off,  and  were  put  in  a  hand- 
kerchief, and  beaten  on  a  stone  to  liberate  the 

grains.  A  good  deal  of  stomach  trouble  was 
caused  through  eating  partly  boiled  oats,  but 

it  was  a  case  of  "  What  won't  fatten  will  fill." 
The  mosquitoes  in  this  place  gave  us  no  rest 

day  or  night.  It  was  a  case  of  either  sleeping 

with  one's  head  under  the  blanket,  or  walking 
about  the  lager  most  of  the  night. 

June  4.  Every  man  was  inoculated.  Quite 
a  number  of  men  went  down  and  out  after  the 
operation.  We  were  all  very  weak  owing  to 
insufficient  nourishment. 

June  6.  Some  parcels  arrived.  A  week 
later  the  German  rations  were  cut  down  by  25%. 
A  note  to  the  American  Ambassador  was  writ- 

ten by  our  N.C.O.'s  complaining  about  our  ra- 
tions being  reduced.  This  did  not  get  past 

the  officer,  who,  however,  promised  us  the  full 
amount  of  rations  allowed. 
June  15.  A  heavy  rainstorm.  All  the  barns 

leaked  and  the  turf  kennels  that  some  of  the 
men  had  built  were  washedaway,  the  men  who 
had  occupied  them  coming  into  the  already  over- 

crowded barns.  This  rain  seriously  affected 
the  roads.  The  German  transport  was  unable 
to  get  to  the  camp  from  Zeren  station  for  two 
days,  so  our  rations  were  reduced  by  half; 
but  it  was  noticed  that  no^ifiference  was  made 
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in  the  rations  the  German  guards  drew.  The 
short  rations  were  never  made  up,  on  any  of 

the  many  occasions,  although  frequent  prom- 
ises were  made  to  do  so.  The  hospital  was 

full,  mostly  with  men  who  had  dropped  from 
exhaustion  while  at  work. 

July  8.  Sentry  struck  one  of  our  men,  who 
struck  him  back.  The  Englishnian  was  taken 

to  the  guard's  house,  being  man-handled  on  the 
way,  and  put  in  cells;  he  got  12  months-im- 

prisonment subsequently. 
July  9.  Several  men  who  had  committed 

offences  in  Germany  and  who  had  been  sent  to 
Russia  before  their  term  of  punishment  was 

finished  were,  by  an  order  from  their  lager  kom- 
mandant,  to  complete  their  punishment  here. 
It  was  unfortunate  that  this  order  should  have 
come  after  the  striking  incident  of  yesterday  as 
the  following  will  show. 

Six  men  were  taken  to  the  forest  just  outside 
the  lager  and  were  made  to  stand  on  blocks  of 
wood  with  their  backs  to  trees,  to  which  they 
were  then  lashed  and  the  blocks  kicked  away. 
Inonecase  a  man  (McQuitty  of  the  Canadians) 
was  suspended  by  his  arms.  He  and  a  soldier 
called  Mason  made  sworn  statements  concern- 

ing their  treatment.  These  statements  were 

taken  down  by  one  of  our  N.C.O.'s  and  handed 
in  to  the  officer  commanding,  who  replied  that 
the  matterwould  be  inquiredinto.  Mason,  who 
fainted  after  he  was  untied,  had  been  previously 
excused  all  work  by  the  German  doctor  as  he 
was  physically  unfit.  The  guards  who  tied  the 
men  up  in  this  fashion  told  them  it  was  on  ac- 

count of  one  of  our  men  striking  a  guard. 
July  10.  No  soap  in  the  camp,  and  none  had 

been  issued  by  the  Germans  for  months.  Inocu- 
lated again.  There  was  no  recreation  in  this 

camp,  and  work  had  to  be  done  every  Sunday. 
July  14.  The  whole  camp  was  given  two 

hours  in  which  to  pack  their  gear.  We  fell  in 
at  1  p.m.  and  marched  12  kilometres  to  a  place 
called  Plauven.  The  next  day  we  600  were 
medically  inspected  by  a  divisional  doctor,  who 

felt  every  man's  biceps,  singling  out  the  heavy 
men.  Each  man  received  one  loaf  of  German 
war  bread,  which  was  to  last  four  days.  Several 
men  ate  their  loaf  as  soon  as  they  received  it. 

July  16.  Raining  in  torrents.  Parading  in 
openfieldat  4  a.m.,  we  were  splitupinto  several 
parties,  each  party  going  a  separate  way.  Our 
party  was  told  off  to  draw  a  field  cooker.  We 
piled  our  packs  on  top  and  lugged  this  load 
through  the  mud  and  rain  for  17  kilometres, 
arriving  at  Talsen  at  7.30  p.m.  We  were  wet 
through  and  dogtired.  Most  of  theotherparties 
went  on  farming  kommandos  or  loading  and 
unloading  provisions  on  the  line. 

I  was  employed  on  the  parcel  staff.  The 
parcels  for  which  we  had  waited  so  long  were 
at  Zeren  on  the  railway  some  distance  away. 
We  arrived  at  Zeren  on  the  20th.  The  parcels 
had  been  stored  in  a  shed  by  the  track.  We 
started  in  to  sort  the  parcels,  prior  to  sending 
themby  wagon  to  the  various  kommandos.  All 
the  bread,  some  3,000  loaves,  was  bad,  too  bad 
for  a  prisoner  of  war  to  eat.  The  once  lovely 
white  Danish  bread  was  black,  green,  and  yel- 

low. As  may  be  imagined,  this  was  a  bitter 
disappointment. 

Sleep  here,  as  at  Kilizeem,  was  almost  im- 

possible. It  was  too  hot  to  sleep  with  one's head  under  the  blankets,  and  the  mosquitoes 
were  hell.  We  had  only  been  in  this  shed  one 
night  when  we  found  the  place  was  alive  with 

vermin,  but  as  there  was  an  ants'  nest  near  by, 
we  were  able  to  keep  pretty  clear  of  vermin 
by  leaving  our  shirts  on  the  ant  heaps  while  we 
wrapped  ourselves  in  blankets.  Antsare  death 

on  vermin.  What  we  didn't  find  was  some- 
thing to  eat  both  the  ants  and  the  mosquitoes. 

July  30.  Moved  to  Stenden,  which  was  to 
be  the  headquarters  for  all  the  kommandos  in 
this  part  of  Kurland. 

As  far  as  I  was  concerned,  I  had  a  com- 
paratively quiet  time  for  the  next  four  months. 

There  were  only  six  of  us,  and  we  were  en- 
gaged in  sorting  letters  and  parcels.  The  men 

on  the  farms  had  a  pretty  hard  time  of  it,  work- 
ing from  5.30  in  the  morning  till  8  p.m. ;  but 

as  there  was  more  or  less  food  to  be  had  the 
life  was  considerably  easier  than  at  Kilizeem. 

August  31.  A.  J.  Picton  Warlow  and  J. 
Nowland  of  the  R.N.D.  were  recaptured  after 
escaping  from  their  kommando.  Their  idea  was 
to  get  to  the  coast,  make  rafts,  and  try  to  cross 
the  bay  into  Riga.     They  received  14  days. 

Thenights  were  now  drawing  in, but  nolights 
were  supplied  by  the  Germans.  We  bribed  a 
transportdrivertoget  us  candles  at  1  markeach. 

September  29.  Ordered  to  pack  up.  Four 
of  us  loaded  all  the  parcels  in  a  railway  wagon 
and  travelled  by  rail  to  Libau.  Arriving  at 
Libau  on  October  3,  four  of  us,  with  a  German 
guard,  went  up  to  the  English  lager  where  the 
other  1,000  Englishmen  had  gone  when  they 
left  Germany.  On  our  way  up  we  passed  a 
company  of  about  200  of  our  men  swinging 
down  the  road  in  great  style.  It  was  a  good 

sight,  and  German  soldiers  and  Russian  civil- 
ians stopped  to  see  them  go  by.  Every  man 

was  spick  and  span,  cap  badges  and  buttons 

shone  like  silver,  all  "  chucking  a  chest  "  and 
marching  in  step.  These  "  old  contemptibles  " made  a  fine  advertisement  for  the  British  Em- 

pire.    It  didn't  take  us  long  to  find  the  reason 
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for  this  extra  smart  appearance.  These  men 
were  working  at  the  docks,  and  so  were  some 
2,000  Lettish  girls.  When  our  boys  first  made 
their  appearance  in  Libau  in  May,  the  girls 
working  on  the  docks  dressed  mostly  m  sacks 
and  wooden  clogs,  and  were  known  by  the  men 

as  "  donkeys,"  as  they  were  employed  generally 
in  pulling  carts  about ;  but  it  was  not  Very  long 
before  each  sex  started  smartening  up  in  ap- 

pearance, and  when  I  went  to  the  docks  in 

October  the  '  donkeys  "  wore  shoes  and  stock- 
ings with  generally  a  very  English-looking  red 

handkerchief  tied  round  their  heads,  while  they 
had  discarded  the  sacks  for  something  smarter. 

Conversation  was  "  streng  verboten  "  be- 
tween the  Lettish  girls  and  our  men.  It  can  be 

imagined  how  much  effect  that  order  had. 

Each  man  more  or  less  had  his  special  "  don- 
key," and  used  to  take  her  chocolate  when  he 

got  it  in  his  parcel,  and  she  in  return  would 
occasionally  half  hitch  a  bottle  of  rum  for  him. 

It  was  hard  work  on  the  docks,  but  I  never 
knew  a  party  that  Wanted  to  leave  Libau  and 

the  donkeys."  The  work  for  our  men  con- 
sisted of  loading  and  unloading  provisions. 

There  were  two  main  docks,  "North  West" 
and  '  Winterhaven."  The  former  are  the 
larger,  being  four  stories  high.  Salt  and  sugar 
weighed  240  lb.  per  sack,  flour  weighed  180  lb., 
and  oats  150  1b.  Carrying  a  2401b.  sack  on 

one's  back  from  the  ship's  side  into  the  store 
and  up  four  flights  is  no  child's  play,  and 
several  men  became  ruptured  by  slipping  with 
this  weight  on  their  backs.  The  men  were 
given  tasks,  so  many  sacks  and  finish  ;  it  usu- 

ally meant  working  seven  hours  daily.  Work- 

ing parties  were  also  sent  to  the  "  fischerei  " 
and  slaughter  house. 

It  goes  without  saying  that  men  at  Libau 
were  seldom  hungry,  though  parties  were 
searched  at  the  docks,  and  again  in  the  lager. 
Secreting  foodstuff  became  an  art,  at  which  the 
Lettish  girls  were  not  far  behind  our  men. 
Their  favourite  ruse  was  to  dampen  the  flour 
and  make  a  thick  paste  and  lay  a  good  sized 
cake  on  either  shoulder  under  their  blouses. 

I  remember  one  night  I  was  standing  in- 
side the  gate  as  a  party  of  our  men  came  into 

camp,  when  they  were  halted  and  searched  by 
a  German  N.C.O.  Nothing  was  found,  and 
the  party  was  marching  on,  when  the  N.C.O. 

noticed  an  onion  drop  from  a  man's  coat.  He 
ordered  him  to  halt.  As  he  did  so,  a  stream 
of  onions  ran  out  from  his  overcoat  sleeve.  He 
had  slit  the  lining  and  filled  his  sleeve  up,  but 
unfortunately  thelming  was  old.  Hegotseven 
days  in  consequence. 

On  another  occasion  a  most  vigorous  search 

was  made,  but  not  a  thing  was  found.  It  really 
was  amusing  to  see  the  men  unload  when  they 
were  out  of  sight  of  the  guards ;  slabs  of  raw 
meat,  and  small  bags  of  flour  and  sugar  were 
hauled  out  from  most  uncanny  places.  Serg- 

eant Pinchen  of  the  Manchesters  afforded  the 

best  laugh  when  asked  if  he  had  "  got  away  " with  anything.  His  answer  was  to  takeoff  his 
woollenscarf,  which  was  twisted  round  his  neck, 
and  throw  it  on  the  table.  There  before  our 
gaze  lay  a  string  of  twelve  prime  sausages 

which  had  been  enfolded  in  his  scarf.  That's 
how  it  was  done  at  Libau. 

Every  one  used  to  make  pancakes  or  "  Ge- 
patties  "  as  we  called  them,  from  the  flour  that 
had  been  purloined  fiom  the  docks. 

Our  men  were  occasionally  called  upon  to 
unload  rum.  The  result  was  always  the  same, 
trouble  all  round  and  bad  heads  for  a  couple  of 
days.  After  such  an  occasion  each  man  swore 

he'd  never  touch  the  stuff  again,  and  he  didn't 
till  the  next  rum  boat  came  alongside. 

October  4.  I  went  with  four  others  to  Has- 

enporth,  a  town  about  60  kilometres  from  Li- 
bau, where  we  were  engaged  upon  sorting  and 

despatching  parcels.  We  had  plenty  of  work, 
but  it  was  a  very  good  number,  and  matters  ran 
along  smoothly  with  us  for  two  months  until  a 
new  guard  turned  up.  He  complained  thatthe 
house  in  which  we  lived  was  too  cold,  and  that 
he  should  get  another  at  the  other  end  of  the 

town.  This  didn't  suit  us  at  all,  as  we  had  be- 
come familiar  with  some  of  the  Lettish  people 

near  by  who  sold  us  eggs  and  vegetables,  and 
weie  very  good  to  us  in  many  ways.  One 
night  the  new  guard  announced  that  we  would 
move  the  next  day.  A  heated  argument  then 
arose  between  us  and  the  guard,  in  which 
personal  abuse  figured  largely.  After  the 

spasm  "  was  over,  he  telephoned  to  the  kom- 
mandant,  who  ordered  our  immediate  removal. 

December  11 .  We  five  marched  to  Roch- 
aishen,  5  kilometres  away,  where  some  150  of 
our  men  were  housed  in  a  barn.  There  was 

only  a  mud  floor  and  no  fire.  It  was  a  miser- 
able place.  We  stayed  here  till  the  day  after 

Christmas.  On  Christmas  day  I  turned  in  at 
7  p.m.,  as  it  was  impossible  to  keep  warm. 
We  tried  to  build  a  fire  in  a  cut-off  portion  of 
the  barn  which  we  occupied,  but  as  there  was 
no  means  of  getting  rid  of  the  smoke  we  had 
to  give  up  the  idea. 

December  26.  All  the  men  on  this  kom- 
mando  were  ordered  to  pack  up  and  move  to  a 
new  lager,  to  which  all  the  other  parties  in  this 
district  were  to  reassemble.  We  left  Roch- 
aishen  at  6.30  a.m.  travelling  light,  and  reached 
I'-rbsen  Krug  at  6.30  p.m.,  having  marched  37 
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kilometres  through  six  inches  of  snow  in  twelve 

hours.  The  next  few  days  were  spent  in  mak- 
ing up  the  different  working  parties. 

Our  new  abode  was  a  brick  schoolhouse  with 
about  adozen  rooms.  In  each  room  three  tiers 
of  shelves  were  built,  upon  which  we  slept. 
Thedistancebetweentheshelves  vyasthe  height 
of  a  man  sitting  down.     There  were  no  par- 

NEWS   LETTERS. 
CAMBORNE. 

Geevor. — This  mine  continues  to  open  up 
very  satisfactorily,  and  can  now  claim  to  be 
the  fourth  largest  producer  of  black  tin  in 
Cornwall.  From  an  official  return,  it  appears 
that  for  the  eight  weeks  ended  May  21  last, 
4,322  tons  of  ore  was  milled  from  which  was 
produced  71  tons  of  black  tin,  having  a  value 
of  approximately  ̂ 8,710.  This  is  equivalent 
to  an  average  recovery  of  36  lb.  per  ton  of  ore 
milled.  With  a  belter  price  for  tin,  and  with 
the  fore-shadowed  enlarged  milHng  capacity, 
the  company  should  earn  handsome  profits. 
The  mine  has  recently  been  inspected  by  Mr. 
J.  M.  lies,  and  his  report  will  shortly  be  made 
public. 
DoLCOATH. — A  distinctly  encouraging  dis- 

covery of  ore,  much  above  the  present  average 
produce  from  the  mine,  has  been  made  in  the 
drive  at  the  352  fm.  level  west  of  the  Stray 
Park  shaft.  This  drive  was  being  prose- 

cuted with  a  view  to  the  intersection  of  an  ex- 
tension of  the  fairly  good  shoot  of  tin  which 

was  worked  in  the  old  Camborne  Vean  mine. 
The  official  circular  dated  May  28  gave  the 
average  value  of  the  lode  in  the  drive  as  47  lb. 
black  tin  per  ton,  but  no  width  was  given.  I 
have  reason  to  believe  the  average  value  has 
since  substantially  improved.  The  jump  in 
the  price  of  the  shares  (about  6s.  per  share,  or 

say  £"105,000  in  all)  is  by  no  means  justified at  this  stage,  in  view  of  the  limited  amount  of 
good  ground  so  far  opened  up.  If  the  cross- 

cut from  the  375  fn'.  level  also  intersects  good 
values,  the  prospect  of  opening  up  a  substan- 

tial block  of  ore  in  this  section  of  the  mine  will 

be  more  tangible.  Every  well-wisher  of  Cor- 
nish mining  will  watch  this  development  with 

more  than  ordinary  interest  and  the  hope  that, 
at  last,  a  new  ore-body  of  value  has  been  lo- 

cated, for  success  at  Dolcoath  will  react  on  the 
whole  industry. 

Levant. — Although  for  the  four  months 
ended  May  3  last  a  loss  of  ̂ 3,273  is  shown 
in  the  statement  of  account  issued,  this  is  more 
apparent  than  real,  because  the  ore  broken  in 
new  stopes  by  men  returning  from  the  war  had 
6—5 

titions,  and  as  many  men  as  possible  were 
crowded  on  each  shelf.  It  was  truly  a  case  of 

"  when  father  said  'turn  '  we  all  turned."  It 
was  very  cold  outside  and  no  windows  were 
open.  Consequently  the  atmosphere  became 
very  thick  and  hot  inside  owing  to  the  over- 
crowding. 

{To  be  continued). 

largely  to  be  left  underground,  seeing  that  the 
system  of  over- hand  stoping  in  use  necessitates 
alarge  accumulation  of  ore  for  the  men  to  work 
on.  The  most  satisfactory  feature  revealed 
by  the  report  is  that  the  average  recovery  for 
the  period  in  question  was  slightly  over  55  lb. 
per  ton.  The  tonnage  milled  was  4,427,  and 
the  black  tin  sold  amounted  to  110  tons.  But 
for  the  serious  fall  of  nearly  ̂ 47  per  ton  in  the 
realized  price  for  tin,  a  very  handsome  profit 
would  obviously  have  been  earned.  However, 
it  is  fortunate  that  the  management  have  such 
good  ore  to  fall  back  on  in  these  difficult  times. 

The  submarine  sectionof  the  minewasre-open- 
ed  in  the  belief  that  a  large  number  of  Levant 
men  serving  with  the  Forces  would  be  demobi- 

lized and  available;  the  number  released,  how- 
ever, has  proved  much  below  expectations, 

and  only  about  50  men  are  available  for  the 
submarine  section  against  a  normal  number  of 
200.  The  cost  of  ventilating  these  hot  work- 
mgs  is  not  justified  on  so  small  aworking  force, 
and  it  seems  probable  that  work  there  will  again 
be  abandoned  and  the  men  utilized  in  the  upper 
levels  where  such  splendid  values  are  being 
obtained.  The  satisfactory  results  obtained 
at  Geevor  on  the  Levant  series  of  lodes  has 

evidently  decided  the  management  on  a  recon- 
sideration of  the  position  of  the  inland  section 

of  Levant.  Hitherto,  little  development  has 
been  done  in  this  direction,  because  it  was 
found  that  the  lodes,  which  were  highly  pay- 

able in  the  killas,  were  pinched  and  poor  when 
in  the  granite,  the  junction  of  which  is  near  the 
cliffs.  It  is  now  belie\ed  that  outside  the  zone 

of  hard  burnt-up  granite  which  adjoins  the 
killas,  the  lodes  will  resume  their  normal  width 
and  value, and  this  theory  will  doubtless  now  be 
tested.  .A.n  examination  of  thedistrictby agood 
geologist  should  well  repay  the  expense,  and 
it  IS  surprising  that  this  course  has  not  been 
suggested.  .\  call  of  10s.  per  share,  which 
will  realize  ̂ 1,250,  was  made  to  partly  meet 
the  loss  made.  The  question  of  converting 
the  company  into  one  of  limited  liability  is 
under  discussion. 
Government  Aid  for  the  Tin  Mining 

Industry. — The  Joint  Industrial  Council  are 
still  pressing  for  financial  aid  for  the  industry 



354 THE    MINING    MAGAZINE 

from  the  Government,  and  while  we  admire 
their  perseverance,  we  have  little  faith  that  the 
Treasury  will  give  way,  unless  under  direct 
orders  from  the  War  Cabinet.  The  member 
of  Parliament  for  the  Mining  Division  (Mr. 
F.  D.  Acland)  has  now  been  asked  by  the 
Council  to  try  to  get  the  matter  re-opened  ; 
when  he  offered  to  help  some  months  ago  his 
co-operation  was  refused,  but  fortunately  he 
appears  to  harbour  no  resentment,  and  has 
agreed  to  act  as  a  forlorn  hope.  The  most 
hopeful  feature  of  the  whole  business  is  that 
members  of  Parliament  are  at  last  beginning 
to  realize  the  wastefulness  of  the  out-of-work 
donation,  and  that  such  money —  in  the  case 
of  this  industry  and  many  others — could  be 
used  to  better  advantage  if  given  in  the  shape 
of  subsidies  or  grants  to  the  employers.  Mr. 
Clynes,  one  of  the  most  intelligent  and  level- 

headed of  the  Labour  members,  suggested  in 
a  recent  discussion  in  Parliament  on  this  sub- 

ject that  it  would  be  wiser  to  adopt  the  policy 
of  subsidizing  industries  rather  than  to  leave 
the  men  so  much  to  chance,  as  was  the  case  at 
present.  The  trouble  is  that  by  the  time  this 
common-sense  suggestion  has  penetrated  the 
minds  of  the  permanent  officials  of  the  Minis- 

try of  Labour  and  the  Treasury,  the  mines  in 
Cornwall  which  need  assistance  will  be  beyond 
such  aid. 

Tin  Concentrate  Output  i-or  1918. — 
The  Home  Office  figures  show  that  the  output 
for  Cornwall  and  Devon  for  last  year  was  5,376 
tons,  as  compared  with  5,262  tons  for  the  pre- 

vious year.  This  increase  was  principally  due 
to  the  abnormal  production  from  East  Pool  & 
Agar. 
Arsenic  Production  for  1918. — The 

production  of  Cornwall  and  Devon  for  last 
year  shows  a  falling  off,  in  spite  of  the  high 
price  for  this  product,  only  2,225  tons  being 
produced  against  2,574  tons  for  1917. 

NORTH   OF  ENGLAND. 

The  Mining  Position. — The  position  of 
affairs  was  put  very  bluntly  and  very  clearly 
before  Sir  Auckland  Geddes,  the  new  Presi- 

dent of  the  Board  of  Trade,  by  the  Industrial 
Council  of  the  Lead,  Zinc,  and  Barytes  As- 

sociation, at  an  interview  on  May  29,  and  there 
is  a  chance  that  his  answer  to  the  representa- 

tions which  were  made  to  him  may  be  forth- 
coming in  time  for  publication  in  the  current 

issue.  The  President  learnt  from  the  spokes- 
men of  the  Council,  which  was  introduced  by 

Mr.  Wigneil,  M.P.,  some  of  the  earlier  history 
of  the  lead  industry.  He  was  shown  how  for 
25  years  following  1884  the  average  price  of 

lead  ruled  below  £15,  and  how  nearly  the  in- 
dustry came  to  be  killed  during  this  long  period 

of  low  prices.  A  great  many  of  the  properties 
became  water-logged,  capital  was  permanently 
alienated,  and  even  the  high  prices  realized 
subsequently  failed  to  induce  capitalists  to  re- 

gard British  lead  mining  as  a  legitimate  form 
of  investment.  The  output  of  lead  for  three 
years  before  the  war  was  practically  stationary, 
but  then  consumption  rose  steadily,  and  with 
the  mounting  of  prices  a  more  favourable  at- 

mosphere was  created.  It  is  truethat  theprice 
of  ̂ 29  per  ton  fi.xed  by  the  Government  for 
lead  early  in  the  war — a  figure  which  ruled  un- 

til the  end  of  1918 — wasa  considerable  increase 
on  pre-war  prices,  but  any  benefit  to  the  pro- 

ducer was  more  than  absorbed  by  simultaneous 
rises  in  the  cost  of  labour  and  material.  And, 
moreover,  the  increased  price  fell  short  of  that 
which  would  have  been  obtained  in  a  free 
market,  and  was,  in  actual  fact,  lower  than  the 
price  of  ;f  40  at  which  during  many  months  the 
Government  were  purchasing  their  whole  sup- 

plies of  lead  from  America.  In  this  way  dis- 
crimination was  exercised  against  the  British 

producer. As  to  zinc  ore,  the  price  rose  to  a  very  high 
level  during  the  early  part  of  the  war,  but  the 
home  producer  derived  no  benefit  owing  to  the 
fact  that  the  market  was  overstocked  with 
zinc  ore  from  the  capture  and  sale  at  nominal 
prices  of  prize  cargoes  of  zinc  ore  en  route  to 
Germany.  From  the  beginning  almost  in  1917 
the  price  of  zinc  was  rigidly  controlled  by  the 
Government.which  made  arrangements  to  sup- 

ply the  smelters  with  the  whole  of  their  re- 
quirements of  ore,  principally  from  Australia. 

By  this  time  the  cost  of  smelting  had  increas- 
ed so  enormously  that  smelters  were  unable 

to  pay  the  home  producer  a  price  in  any  way 
corresponding  to  the  enhanced  price  of  metal. 
At  the  present  time,  owing  to  the  accumula- 

ted stocks,  the  world's  price  of  zinc  has  fallen 
to  a  figure  which  is  no  longer  remunerative  to 
the  great  bulk  of  producers  in  any  country. 
The  prospects  of  any  rise  for  some  time  to 
come  are  not  cheerful,  because  of  the  menace 
of  the  accumulated  stocks  and  of  the  tempor 

ary  cessation  of  demand  for  commercial  pur- 
poses. After  deducting  from  the  market  price 

the  present  abnormal  cost  of  converting  the  ore 
into  metal,  the  margin  left  for  the  producer  of 
the  ore  is  entirely  insufficient  ;o  meet  his  cost 
of  production.  Unless,  therefore,  something 
is  done,  and  done  immediately,  there  is  no  pos- 

sible alternative  but  for  the  mines  to  close 
down  ;  and  in  mining,  it  is  scarcely  necessary 

to  point  out,  a  temporary  suspension  of  opera- 
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tions  generally  involves  a  permanent  abandon- 
ment. If  thebonuswhich  has  been  paid  ceases 

on  June  30  most  of  the  mines  will  then  sus- 
pend operations.  It  is  to  be  hoped  that  Sir 

Auckland  Geddes  will  be  able  to  prevail  upon 
the  War  Cabinet,  before  whom  he  will  lay  the 
case  put  before  him,  to  continue  the  payment 
of  the  bonus  until  the  Government  has  had 
time  to  make  a  thorough  investigation  of  the 
position. 

Regarding  barytes,  owing  to  artificial  con- 
ditions brought  about  by  the  war,  the  barytes 

industry  has  been  enabled  to  make  up  to  a  very 
largeextent  for  the  shortage  of  supplies  brought 
about  by  the  stoppage  ofmiports  for  Germany. 
A  free  marke;;  has  resulted  in  a  substantial  ex- 

pansion of  the  industry  which  can  be  maintain- 
ed if  the  producing  companies  are  assured  of 

stable  working  conditions. 
A  further  fact  that  has  prejudiced  the  mines 

is  the  application  to  lead,  zinc,  and  barytes 
miners  of  the  wages  bonuses  known  as  the 

Coal  Controller's  awards,  and  in  addition  the 
Unions  are  now  claimmg  the  equivalent  of  the 
Sankey  award  which  mvolves  a  further  in- 

creased wage  and  reduced  hours  of  working. 
The  Government  agreed  to  refund  the  bonuses 

payable  under  the  extension  of  the  Coal  Con- 

troller's award  up  to  March  31,  but  in  regard 
to  barytes,  the  Government  disclaims  liability 
for  payment  of  the  second  award,  and  has 
definitely  refused  to  refund  amounts  which  the 
companies  have  already  paid  over.  The  depu- 

tation requested  the  Government  to  appoint 
immediately  a  commission  of  inquiry,  and, 
pending  this,  that  the  existing  bonuses  on  out- 

put should  be  extended  on  the  present  basis, 
and  that  the  re- fund  of  the  wagesawardalready 
made  and  of  all  or  any  that  may  hereafter  be 
extended  to  the  non  ferrous  mining  industry 
should  be  continued. 

The  workmen's  representatives  are  equally 
of  opinion  that  unless  the  Governmentguaran- 
tees  the  existing  war  wages  so  long  as  the 
Wages  Act  is  in  operation,  there  seems  to  be 
no  alternative  but  the  destruction  of  the  in- 

dustries. They  pointed  out  that  a  large  num- 
ber of  the  men  live  on  small  crofts  or  farms, 

and  are  settled  on  the  soil  or  live  in  village 
communities,  so  that  it  would  be  very  difficult 
to  transfer  the  workmen  into  any  other  indus- 

tries. They  would  be  thrown  upon  the  Govern- 
ment unemployment  grant,  and  the  cost  to  the 

Government  would  in  that  case  be  more  than 
what  the  subsidy  per  man  now  amounts  to.  It 
seems  to  the  workmen  that  if  the  mines  are 
not  immediately  closed,  the  owners  will  take 
steps  to  get  out  of  the  mines  all  the  ore  in  sight 

and  render  it  impossible  for  many  years  for 

■  the  industry  to  be  re-opened  on  a  commercial 
basis.  Or,  if  the  mines  are  not  immediately 
exploited,  all  development  work  will  be  cur- 

tailed, thus  bringing  the  industry  in  time  to  a 
total  stoppage. 

Sir  Auckland  Geddes  said  the  matter  had 
already  been  before  the  War  Cabinet,  and  that 
it  was  engaging  the  closest  attention  of  the 
Government.  He  referred  of  course  to  the 

very  heavy  claims  on  the  Exchequer,  but  he 
quite  realized  the  seriousness  of  the  situation 
and  he  hoped  to  let  the  Council  have  a  reply 
in  the  course  of  a  few  days.  If  the  answer  is 
unfavourable,  the  only  step  open  is  to  ventilate 
the  grievances  of  the  industry  in  the  Press  and 
in  Parliament. 

Lead. — Steps  are  being  taken  to  explore 
and  open  out  the  lodes  on  the  Caldbeck  Fells. 
These  include  the  Roughtenghyll  mines  and 
the  Driggeth  mines,  both  of  which  were 
worked  on  a  large  scale  before  their  abandon- 

ment between  1860  and  1870.  The  blende  in 
the  lodes  was  in  all  cases  treated  as  waste,  but 
there  are  large  deposits  of  barytes  ;  and  with 
the  new  methods  of  treatment  by  oil  flotation 
it  should  be  possible  to  handle  this  proposition 
on  modern  lines  and  to  market  lead,  blende, 
and  barytes  instead  of  merely  the  lead  as  in 
the  old  days. 

Up  to  quite  recently  the  lead  ore  produced 
at  Greenside  and  Weardale  has  been  smelted 
on  the  spot.  In  both  these  cases  it  has  been 
decided  to  sell  the  products  as  galena  owing  to 
the  difficulty  of  conducting  the  operation  as 
cheaply  as  can  the  smelters. 

I  understand  that  the  deposit  found  at 
Threlkeld  is  rather  improving.  It  looks  as  though 
this  company  is  at  last  going  to  have  a  new 
lease  of  life.  There  are  about  40  fathoms  of 

payable  lode  of  galena  and  blende  opened  out 
at  the  present  time,  with  a  possibility  of  1,500  ft. 
of  backs. 

B.\RYTES. — The  barytes  market  is  still  very 
strong;  ̂ 13  is  readily  obtainedforgoodquality 
barytes,  and  £1  to  £%  for  the  discoloured  grades. 
At  the  moment  there  are  no  import  restric- 

tions regarding  this  material,  but  there  is  a 
possibility  of  their  being  imposed  on  July   1. 

I  hear  that  the  Longfell  Barytes  Company, 
near  Appleby,  is  likely  to  be  a  producer  of 
barytes  on  a  fairly  large  scale  at  an  early  date. 
The  ropeway  from  the  mine  to  the  present 
plant  is  completed,  the  distance  being  about  a 
mile  and  a  half.  The  plant  is  well  advanced 
and  the  company  will  be  able  to  turn  out  a 
good  deal  of  ground  barytes,  equal  to  the  best 
German  pre-war  quality.     I  hear  also  that  the 
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company  has  acquired  the  Silver  Band  mine 
which  many  years  ago  was  worked  by  the- 
London  Lead  Company. 
Gypsum. — In  the.'\ppleby  valley  there  is  a 

considerable  deposit  of  gypsum  with  ten  to 
twenty  feet  of  soil  over  it,  which  is  now  being 
worked  by  several  companies.  Some  well  de- 

signed and  up-to-date  plant  has  been  laid  down 
for  the  treatment  of  the  rock.  The  over-bur- 

den on  the  gypsum  is  being  excavated  by  a 
powerful  steam  shovel.  The  bed  is  about 
twelve  to  fourteen  feet  thick.  Prices  are 

thoroughly  remunerative, and  when  thenation- 
al  programme  of  housing  is  under  way  there  is 
little  doubt  that  the  whole  output  will  be  readily 
absorbed. 

PERTH.    W.A. 

April  4. 
Potash  Minerals.  —  The  Magazine  will 

have  already  published  information  relating 
to  the  investigations  of  potash-bearing  deposits 
in  West  Australia.  The  Government  Geolo- 

gists have  recently  been  making  e.\tensive  in- 
c|uiries,  and  have  just  issued  their  report,  from 
which  the  following  information  is  taken. 

Alunite  is  found  in  Kanowna  district  and 
also  at  Northampton,  and  efTorts  are  being 
made  to  open  up  the  former. 

Glauconite,  a  hydrous  silicate  of  iron  and 
potassium,  carrying  about  7^%  of  potash,  is 
found  at  Gingin.  .^n  almost  horizontal  bed 
of  glauconite  sand  (green  sand)  over  30  ft. 
thick  has  been  proved  to  exist  under  a  thin 
cover  of  chalk.  This  sand  is  a  mixture  of 

quartz  and  glauconite  with  a  little  calcite.  .'\t 
this  point  therefore  there  appears  to  be  a  large 
tonnage  of  green  sand,  but  of  a  low  grade, 
namely,  £2.  10s.  worth  of  potash  per  ton  at 
the  assumed  rate  of  20s.  per  unit.  This  is  the 

only  point  from  which  samples  ha/e  been  col- 
lected, though  there  is  a  large  area  hereabouts 

of  similar  beds,  portions  of  which  may  well 
carry  more  glauconite  and  less  quartz,  and 
therefore  be  richer  in  potash.  The  whole  of 
the  potash  in  glauconite  is  readily  soluble  in 
standard  hydrochloric  acid,  so  that  wherever 
it  occurs  as  a  normal  constituent  of  the  soils 
its  potash  would  be  considered  as  available  for 
plant  food.  There  is  evidence  also  that  glau- 

conite decomposes  fairly  rapidly  in  soils  which 
are  not  markedly  alkaline.  In  the  absence 
of  all  supplies  of  potash  this  mineral  is  well 
worth  trying  in  its  raw  condition,  or  better  still 
mixed  with  superphosphate, on  the  south-west- 

ern lands.  Its  utilization  on  any  large  scale 
will,  however,  depend  on  the  possibility  of  dis- 

covering a  cheap  mechanical  process  of  con- 

centration to  increase  the  grade  of  the  ore  be- 
fore chemical  treatment. 

Jarosite  is  a  hydrous  sulphate  of  iron  and 
potassium  ;  but  all  natural  jarosites  contain 
some  sodium.  It  is  always  a  possible  source 

of  potash,  but  has  not  previously  been  suggest- 
ed as  a  source  of  potash,  perhaps  because  it 

has  been  looked  upon  as  a  rare  mineral.  In 
West  Australia  these  minerals  occur  in  several 
localities,  Kundip,  Upper  Kalgan  Kiver,  Comet 

\'ale,  Northampton,  and  Nullagine.  In  one 
locality,  Northampton,  jarosite  and  highly  po- 
tassic  natrojarosite  are  somewhat  widely  dis- 

tributed and  appear  to  be  in  sufficient  quan- 
tities to  warrant  exploitation.  Commercially 

valuable  potash  salts  can  be  extracted  from 
jarosite  at  a  very  small  cost,  and  with  a  very 
high  percentage  of  extraction. 

Already  a  preliminary  attempt  has  been  made 
to  work  the  Northampton  deposits  on  a  com.- 
rnercial  scale.  In  this  district  the  minerals  oc- 

cur at  and  near  the  surface  in  lodes  usually  as- 
sociated with  graphite.  The  lodes  appear  to 

be  shear  zones  in  gneissic  granite,  the  mineral 
arising  from  interaction  between  weathering 

pyrite  and  the  potash-bearing  silicates  of  the 
rock.  Typical  analyses  show  contents  of  pot- 

ash varying  from  2' 16  to5'78%.  A  lower-grade 
lode  with  graphite  was  found  a  mile  south  of 
Northampton.  On  the  Upper  Kalgan  River 
a  jarosite  deposit  has  been  found,  but  nothing 
is  yet  known  regarding  its  extent.  Natrojaro- 

site very  poor  in  potash  has  been  found  at 
Kundip,  but  the  district  should  certainly  be 

prospected  for  higher-grade  mineral. 

TORONTO. 

May  12. 
Porcupine. — The  Hollinger  Consolidated 

bids  fair  to  make  a  new  high  record  of  produc- 
tion during  the  current  year.  A  statement 

covering  the  first  12  weeks  of  1919  shows  a 
total  income  of  $1,358,980.  The  mill  treated 
138,260  tons  of  ore  of  the  average  value  of 

!?9'78  per  ton.  Since  this  report  was  issued, 
the  entire  milling  plant  has  been  put  into  opera- 

tion, handling  about  2,640  tons  per  day.  There 
are  now  some  1,300  employees  on  the  pay-roll, 
and  the  management  is  desirous  of  taking  on 
a  few  hundred  more,  but  is  at  present  unable 
to  do  so  owing  to  the  lack  of  adequate  housing 
accommodation.  The  town  of  Timmins  is  at 
present  full  to  overflowing,  and  the  building 

now  in  progress  is  inadequate  to  supply  the  de- 
mand for  houses.  Themillof  the  Dome  Mines 

resumed  operations  last  week  on  a  limited  scale, 
which  will  be  increased  until  1,600  tons  per  day 
is  handled.     The  annual  report  for  the  year 
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ended  March  3!  shows  a  deficit  of  $455,456 
owing  to  the  mill  having  been  closed  during  the 
year.  General-manager  Kaeding  anticipates 
that  the  scheme  of  underground  development. 
which  has  been  carried  out,  will  result  in  great 
economy  in  operations,  keeping  costs  down  to 

about$2'50  per  ton.  The  systemof  ore-passes 
has  been  so  arranged  that  the  entire  tonnage 
above  the  850ft.  level,  about  2,000,000  tons,  need 
be  handled  only  once  by  manual  labour.  The 
mine  now  has  a  thoroughly  modern  and  ade- 

quate plant,  serving  it  to  a  depth  of  1,150  ft., 
with  which  if  necessary  3,000  tons  of  ore  and 
waste  can  be  extracted  in  two  shifts  of  8  hours 

each.  There  is  six  months'  supply  of  ore  now 
broken  ready  for  the  mill.  The  West  Dome 
mine,  adjacent  to  the  Dome  Mines,  which  was 
closed  owing  to  the  shortage  of  labour,  will 
shortly  be  re-opened,  the  necessary  funds  hav- 

ing been  secured.  The  Clifton  Porcupine,  a 
newly- formed  company,  has  taken  over  the 
Preston  claim,  south  of  the  Dome.  A  com- 

plete mming  plant  is  being  installed.  At  the 
Sovereign,  development  has  been  resumed, 
funds  being  raised  by  the  sale  of  300,000 
shares  of  treasury  stock.  Diamond-drilling  is 
being  done  to  test  promising  surface  showings 
at  depth.  .At  the  .\rmstrong- Booth,  nowknown 
as  the  Anzac,  adjacent  to  the  Plenaurum,  dia- 

mond-drill operations  are  under  way. 
KirklandLake. — The  Provincial  Govern- 

ment had  promised  the  construction  of  a  branch 
railway  from  Swastika  to  the  Kirkland  Lake 
area,  but  the  mining  companies  made  strong 
representations  favouring  the  buildingof  agood 
motor  road  between  these  points  in  place  of  a 
railway.  Thisrequest  has  been  acceded  to  and 

it  has  been  decided  to  construct  a  "tarvia"  ma- 
cadam road  at  a  cost  of  §10,000  to  §12,000  per 

mile.  This  will  greatly  reduce  the  cost  and 
difficulty  of  transportation,  which  has  been  a 
serious  handicap  to  the  development  of  the  dis- 

trict. During  March  the  Lake  Shore  mill 
treated  1,855  tons  of  ore,  producing  §45,364, 

being  an  average  of  .$24'46  per  ton.  Good 
progress  is  being  made  with  development  work 
atthe  Tough  Oakes,  wherea  forceof  98  men  are 
at  work  under  the  management  of  Col.  H.  H. 
Johnson.  A  new  vein  has  been  opened  up  at 
the  200  ft.  level,  with  an  average  gold  content 
of  §20  per  ton.  The  La  Belle  Kirkland  is 
offering  500,000  shares  of  treasury  stock  for 
saletofinancefurther  development.  Diamond- 
drilling  has  been  carried  on  to  adepth  of  700  ft., 
indicating  a  large  tonnage  of  ore.  The  shaft 
of  the  Minaker-Kirkland  has  reached  a  depth 
of  100  ft.  An  agreement  has  been  made  by 
the  directorate  of  the  Canadian   Kirkland  to 

give  an  option  on  the  property  to  the  Crown 
Reserve  of  Cobalt,  subject  to  the  ratification 
of  the  shareholders.  The  Ontario- Kirkland 
has  sunk  tc  the  320  ft.  level,  and  is  running  a 
cross-cut  at  300  ft.  to  pick  up  the  vein  which 
left  the  shaft  at  175  ft. 

Cobalt. — The  ore-sampling  plant  recently 
owned  by  the  firm  of  Campbell  &  Deyell  has 
been  taken  over  by  the  Ontario  Government. 
The  owners  scn;e  time  since  announced  their 
intention  of  closing  down  and  disposing  of  the 
business,  which  would  have  been  a  serious  blow 
to  the  mining  industry.  This  has  been  averted 
by  the  action  of  the  Department  of  Mines,  and 
the  plant  will  continue  to  operate  under  the 
supervision  of  Arthur  A.  Cole,  mining  engineer 
forthe  Temiskaming  &  Northern  Ontario  Rail- 

way. The  production  of  the  Mining  Corpora- 
tion of  Canada  for  1918  amounted  to  1,708,252 

oz.  of  silver,  as  compared  with  4,485,541  in 
1917,  the  net  profits  being  §925,760,  as  against 
§2,557,091.  Ore  reserves  at  the  close  of  the 
year  were  1,240,550  oz.  The  Nipissing  during 
1918  produced  3,701,416  oz.  of  silver,  being  a 
decrease  of  510,831  oz.  as  compared  with  1917. 
The  gross  value  of  the  output  was  §4,040,446, 
as  compared  with  §3,756,889,  and  the  profits 
§2,596,095,  as  against  §2,698,902.  The  ore 
reserves  were  estimated  at  about  6,000,000  oz. 
The  output  of  the  McKinley-Darragh  for  the 
firstquarterof  1919  was  approximately  275,000 
07,.,  being  a  considerable  increase  over  last 

year'srateof  production.  The  Crown  Reserve 
has  installed  an  electric  haulage  system,  the 
first  to  be  put  in  operation  in  the  Cobalt  dis- 

trict. It  has  resulted  in  a  marked  increase  in 
efficiency.  An  important  find  has  been  made 
at  the  Beaver,  where  a  4  in.  vein  stated  to 
carry  over  2,000  oz.  to  the  ton  has  been  dis- 

covered at  the  600  ft.  level.  At  the  Adanac 

considerable  quantities  of  high-grade  ore  are 
being  extracted.  A  vein  6to  10  in.  wide, carry- 

ing high-grade  ore  in  places,  is  being  opened 
up  in  a  winze  sunk  from  the  300  ft.  level.  A 
2  in.  high-grade  vein  has  been  cut  on  the  600  ft. 
level  of  the  Ophir. 

Oil  Exploration  in  Alberta. — The  Im- 
perial Oil  Co.  has  laid  out  a  campaign  for  ex- 

ploration and  development  in  Northern  Alberta 
involving  an  expenditure  of  §500,000.  Eight 
geological  research  parties  have  been  sent  out 
to  investigatehitherto  unexplored  areas.  Two 
oil-drilling  equipments  are  on  their  way,  one  of 
which  will  be  set  up  at  Great  Slave  Lake,  and 
the  other  at  a  point  on  the  Mackenzie  River, 
fully  1,000  miles  farther  north  than  any  place 
at  which  drilling  for  oil  has  so  far  been  carried 
on.     Three  other  drills  will  go  to  the  Peace 
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New  Dredge  for  the  British  Platinum  and  Gold  Corporation. 

Kiver  district  and  other  parts  of  Northern  Al- 
berta. There  are  several  other  companies 

operating  or  preparing  to  operate  in  the  Peace 
River  district  where  there  were  at  last  accounts 
nine  drills  and  many  others  on  the  way.  The 
total  amount  to  be  spent  in  the  search- for  oil 
in  Alberta  and  adjacent  points  this  season,  in- 

cluding the  large  outlay  of  the  Imperial  Oil 
Co.,  is  estimated  at  approximately  S 1 ,000,000. 

A  Dredge  for  Colombia. 

We  give  herewith  some  particulars  of  a 
dredge  that  has  been  built  for  the  British 
Piatmum  &  Gold  Corporation,  of  London,  a 
company  owning  large  properties  in  the  Choco 
district  of  the  Republic  of  Colombia,  South 
America.  As  mentioned  in  the  Magazine  for 

August,  1918,theplacersareextensive,  averag- 

ing 36d.  per  yard,  75'o  being  in  platinum  and 
25%  in  gold.  The  dredge  was  designed  by 
Inder,  Henderson,  &  Dixon,  1,  London  Wall 
Buildings,  London,  E.G. 2,  and  built  by  Lob- 
nitz  &  Co.,  Ltd.,  Renfrew,  Scotland.  The 
photograph  shows  the  dredge  as  completed  in 

the  works  at  Renfrew,  before  it  was  dismantled 
for  shipment  to  Buenaventura.  The  pontoons 
are  106  ft.  long,  38  ft.  wide,  and  8  ft.  deep; 
the  buckets  are  of  8  cubic  feet  capacity,  and 

the  dredging  depth  is  30  ft.  below  water-level. 
In  place  of  the  usual  revolving  screen  and  ele- 

vator, two  propulsion  screens  are  provided, 
which  will  deposit  the  tailing  some  16  ft.  above 
water-level  well  behind  the  pontoons;  in  this 
particular  instance  a  great  saving  is  effected  in 
first  cost,  freight  and  transport,  and  up-keep. 
The  boiler  is  of  the  water-tube  type  and  made 
by  Babcock  &  Wilcox,  Ltd.,  and  is  arranged  to 
burn  oil-fuel  or  wood,  or  both  combined.  Two 

centrifugal  pumps  are  supplied,  capable  of  de- 
livenng5,000gallonsand  1,250  gallons  of  water 
per  minute  respectively.  The  main  engines 
are  of  the  condensing  type  and  are  capable  of 
developing  350  h.p.  The  manoeuvring  of  the 
dredge  will  be  carried  out  by  one  large  winch 
having  six  barrels,  and  a  special  winch  for  the 
ladder  line,  so  arranged  as  to  be  under  the  con- 

trol of  one  man.  The  dredge  is  lit  throughout 
by  electric  light  supplied  by  a  steam  generator 
of  the  high-speed  type. 
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PERSONAL. 
Lawren'ce  Addicks  is  here  from  New  York. 
A.  H.  A.ITKEN  has  been  demobihzed  and  is  return- 

ing to  New  Zealand. 
A.  W.  Allen  has  resigned  from  the  editorial  staff 

of  the  Engineering  and  Mining  Journal,  and  is  going 
to  Chile. 

H.  Foster  B.ain  has  resigned  as  assistant  director 
of  the  United  Slates  Bureau  pf  Mines  and  is  on  his 
way  to  China. 
HovvLAND  Bancroft  and  B  L.  Thane  have  en- 

tered into  partnership  as  consulting  engineers,  with 
offices  in  the  Crocker  Building,  San  Francisco. 

Captain  C.  A.  Banks,  R.E  ,  has  been  demobilized 
and  is  at  present  in  London. 

E.  G.  Banks,  general  manager  of  the  Waihi  gold 

mine,  has  arrived  in  England,  having  'travelled  by way  of  the  United  Slates. 
E.  J.  Carlyle  has  joined  the  staff  of  the  British 

American  Nickel  Corporation  and  is  at  the  Murray 
mine. 
Major  Thomas  S.  Chalmers.  U.S.  Engineers, 

has  returned  from  France  to  Chicago  Heights,  and  has 
resumed  business  as  president  of  Chalmers  &  Williams 

.-V.  E  Drucker  has  severed  his  connection  with 
Howard,  Morinni,  &  Co.,  and  has  opened  an  office  at 
30,  Church  Street,  New  York,  where  he  will  specialize 
on  the  recovery  of  metals  from  foundry  residues. 

John  Wellington  Finch  has  returned  to  China 
from  the  United  Slates. 

B  L.Gard'ner  has  been  demobilized,  andhas been 
appointed  assistant  secretary  to  the  Institution  of  Min- 

ing and  Metallurgy. 
Sir  Richard  A.  Gregory  has  been  elected  presi- 

dent of  the  Old  Students'  Association  of  the  Royal 
College  of  Science.  South  Kensington. 

H.  C.  Hoover  has  received  the  degree  of  LL.D. 
from  Manchester  University. 
Theodore  J.  Hoover  has  been  appointed  Dean  of 

the  Mining  Department  of  Stanford  University  and  will 
take  office  on  October  1. 

T.  J.  Jones  is  on  his  way  to  Kyshtim.  leaving  San 
Francisco  on  May  29. 

Dr.  Walter  P.  Joshua  is  leaving  for  the  Messina  ' 
mine.  Northern  Transvaal. 

G.  F.  Lavcock  is  going  to  Atbasar.  Siberia,  by  way 
of  the  United  States  and  Japan. 

Sir  Oliver  Lodge  has  been  presented  with  the 
Albert  Medal  of  the  Royal  Society  of  Arts  in  recogni- 

tion of  his  work  as  the  pioneer  ol  wireless  telegraphy. 
It  is  noteworthy  that  Sir  Oliver  was  also  the  pioneer 
of  electrostatic  precipitation  of  dust  from  gases. 
Frank  Lush  leaves  for  Nigeria  on  the  25th  inst. 
E.  D.  McDermott  has  been  demobilized,  and  has 

been  appointed  manager  of  ihe  Cape  Copper  Com- 

pany's works  in  India, 
F.  W.  McNair,  president  of  the  Michigan  College 

of  Mines,  has  been  appointed  consulting  engineer  to 
the  United  States  Bureau  of  Standards. 
James  Miller  is  returning  to  Brazil. 
Willet  G.  Miller  is  here  from  Canada. 
D.  P.  Mitchell  has  returned  from  the  United 

States. 
T.  M.  Owen  is  returning  to  Australia  from  Idaho 

for  a  short  time  in  order  to  study  the  latest  develop- 
ments in  flotation. 

J.  Reed  has  left  for  the  Frontino  &  Bolivia  mines, 
Colombia. 

John  Rovve  has  resigned  as  mechanical  engineer  at 
the  Dolcoath  mine,  in  order  to  take  a  similar  position 
at  the  Geevor  mine. 

R.  O.  Stokes  has  joined  the  staff  of  the  Dorr  Com- 
pany, in  London. 

Lt.-Col.  R.  S.  G.  Stokes  is  commanding  all  Engi- 
neer troops.  Allied  Forces,  .Archangel. 

D'Arcy  Weathekbe  has  returned  from  China  by 
way  of  Canada  and  New  York. 

George  F.  Becker,  a  distinguished  American  geo- 
logist, died  at  Washington  on  April  21.  aged  72.  He 

was  a  graduate  of  Harvard,  and  subsequently  studied 
at  Heidelberg  and  Berlin.  He  was  for  a  fewyearsin- 
structor  in  mining  in  the  University  of  California,  and 
then  joined  the  Wnited  States  Geological  Survey,  with 
which  he  was  connected  for  forty  years.  His  reports 
on  the  South  African  gold  deposits  and  diamond  fields 
will  be  remembered.  He  also  made  a  study  of  the 
Philippine  Islands. 

TRADE  "paragraphs The  Keighlev  Gas  &  Oil  Engine  Co..  Ltd.,  of 
Keighley.Yorkshire.sendus  particulars  of  theirgasand 
oil  engines. 
RusTON  &  HOKNSUY,  LTD..  of  Lincoln,  send  us  a 

pamphlet  with  coloured  illustrations  commemorating 

the  construction  of  the  firm's  1.000th  aeroplane. 
It  is  announced  that  VicKERS,  Limited,  have  made 

an  offer  to  purchase  the  control  of  W.  T.  Glover  & 
Co.,  Ltd.,  makers  of  electric  wires  and  cables. 
TheBritish  Westinghouse  Electrics  Manu- 

facturing Co.,  Ltd.,  of  Manchester,  send  us  an 
elaborate  portfolio  of  photographs  of  electric  winding 
plants  erected  by  them  in  various  parts  of  ihe  world. 
The  Oerlikon  Company,  of  Switzerland,  send  us 

pamphlets  relating  to  their  electrical  machinery.  They 
have  an  agency  at  Oswaldestre  House,  Norfolk  Street, 
London,  W.C.2. 

The  Star  Drilling  Machine  Co  ,  of  Akron, 
Ohio,  send  an  elaborate  catalogue  describing  their 
portable  drilling  outfit,  used  for  drilling  for  water  and 
oil  and  for  prospecting  for  coal  and  ore  deposits. 
The  Cambridge  Scientific  Instrument  Co. 

Ltd.,  of  Cambridge,  send  us  their  pamphlets  relating 
to  their  glass  thermometers  intended  for  a  variety  of 
industrial  uses,  and  their  electrical  distance  recording 
thermometers  of  the  resistance  type. 
The  Chicago  Pneimatic  Tool  Co.,  of  Chicago, 

have  appointed  Allen  E.  Goodhue  as  managing  director 
of  their  English  subsidiary,  the  Consolidated  Pneuma- 

tic Tool  Co.,  Ltd.,  of  170,  Piccadilly,  London,  and 
Fraserburgh.  Scotland. 
The  Youroveta  Home  &  Foreign  Trade  Co., 

of  165,  Broadway,  New  York,  is  a  recently-formed  com- 
pany representing  a  Russian  company  of  the  same 

name  The  company  has  acquired  a  controlling  in- 
terest in  the  International  Engineering  &  Trading  Co.. 

of  Petrograd.  which  was  well  known  before  the  war 
as  an  importer  of  machinery  of  all  kinds  into  Russia 
and  Siberia. 
The  Hardinge  Conical  Mill  Co.,  of  Denver, 

Colorado,  reports  the  honourable  discharge  from  war 
service  of  J.  C.  Farrant.  its  London  Manager.  Mr. 
Farrant  for  over  four  years  was  held  a  prisoner  of  war 
in  Germany.  [We  are  publishing  his  diary  in  current 
issues.— Editor.]  1st  Lieut.  J.  J.  Cadot,  of  Air  Ser- 

vice, A. EF, returns  totake  charge  ofits  Denver  office. 
Capt.  Harlowe  Hardinge,  Signal  Corps.  L>irecior Radio 
Schools  in  the  A.E.F.,  will  return  to  his  duties  as  Vice- 
President  of  the  company  in  the  New  York  office.  The 
Hardinge  Company  anticipates  the  early  return  of  three 
more  of  its  staff  and  a  consequent  renewal  of  its  highly 
efficient  service  to  its  customers. 
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Daily  London  Metal  Prices;   Official  Closing  Prices  on 
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METAL  MARKETS 
Copper. — Early  m  May  the  official  figures  of  the 

stocks  of  copper  held  by  the  Government  on  May  1 
were  published.  Exclusive  of  old  metal  and  scrap, 
these  were  51,130  tons.  This  showed  an  increase  of 

2,428  tons  on  the  figures  of  a  month  previously.  Al- 
though these  were  considered  disappointing  in  so  far  as 

the  stocks  continue  to  increase,  the  announcement  of 
the  figures  had  no  material  effect  one  way  or  another 
upon  the  market.  Values  during  the  period  under  re- 

view have  become  considerably  firmer,  this  remark 
applying  especially  to  standard  copper,  although  refin- 

ed has  also  improved.  \n  increasing  interest  has  been 
taken  in  the  standard  market,  most  of  the  buying  being 
confined  to  forward  positions.  It  has  been  generally 
rumoured  here,  and  the  report  certainly  seems  very 
probable,  thatsomeof  thestrength  in  thestandard  mar- 

ket has  been  due  to  American  buying,  with  the  object, 
of  course,  of  selling  electrolytic.  Certain  it  is,  how 
ever,  that  an  upward  movement  has  been  in  evidence 
in  America  during  the  past  month,  and  considerable 
quantities  of  the  metal  are  understood  to  have  changed 
hands,  while  prices  gradually  advanced.  It  seems,  how- 

ever, that  a  certain  amount  of  the  copper  which  has 
been  sold  there  must  have  found  its  way  into  the  hands 
of  dealers,  as  there  have  been  repeated  offers  of  refined 
copper  on  this  side  at  prices  below  those  asked  by 
the  chief  producers.  So  far  as  appearances  go,  it  cer- 

tainly looks  as  if  an  attempt  had  been  made  to  get  a 
move  on  the  market  by  putting  prices  up  with  the  aid 
of  the  more  optimistic  tone  in  Wall  Street  The  statis- 

tical position,  however,  does  not  appear  any  too  satis- 
factory. Several  properties  in  America  have  slopped 

producing  altogether,  and  others  have  curtailed  opera- 
tions to  the  extent  of  something  like  50%  ;  but  in  spite 

of  that  very  large  cut-down  in  output,  there  was  insuf- 
ficient demand  to  absorb  the  metal  produced,  and 

stocks  appear  to  have  been  accumulating. 

Copper  ores  are  quiet  ;  15-25'o  are  quoted  at 
I2s.  to  12s   6d.  nominal  per  unit. 

Average  prices  of  cash  standard  copper:  May  1919, 
£11.  16s.  Sd.  :  April  1919,  £11.  7s.  ;  May  1918,  £l\Q. 
5s.;   April  1918.  £\\0.  5s. 

Tin  . — The  market  has  seen  considerable  fiuctuations 
again  during  the  month.  Values  at  the  commencement 
stood  at  about   £226.    15s.  cash  and   /226.  5s.  three 

months,  this  level  gradually  improving,  until  on  the 
19th  cash  stood  at  /246.  15s.  and  three  months  at 
/242.  15s.  Thereafter  values  steadily  eased  off  until 
at  the  close  cash  was  quoted  at  £232.  7s.  6d.  and  three 
months  at  £^228.  17s.  6d.  A  very  considerable  business 
has  been  done  in  the  standard  market,  where  covering 
by  short  interests  as  well  as  some  export  demand  were 
instrumental  in  raising  prices  in  the  middle  of  the 
month  as  mentioned.  This  brought  the  parity  of  the 

standard  market  above  the  price  which  it  was  under- 
stood was  held  for  in  the  Straits  Settlements,  and  there 

was  some  conjecture  here  as  lo  whether  this  would 
cause  holders  in  the  East  to  raise  their  selling  prices. 
As  it  turned  out,  reports  came  to  hand  which  appeared 
to  indicate  that  holders  in  the  East  were  prepared  to 
make  concessions :  but  as  it  happened  these  advices 
showed  that  business  had  been  done  in  the  East  on  the 
basis  of  delayed  cablegrams  from  London,  so  that  when 
they  accepted  a  lower  price  they  were  unaware  of  the 
high  levels  to  which  the  market  in  London  had  attain- 

ed. Subsequently  values  in  the  East  rallied  on  news 
of  the  better  tone  here,  only  to  come  down  again  later 
on  in  sympathy.  The  fact  that  cables  take  some  time 
m  transmission  makes  it  impossible  lo  compare  the 
parity  of  the  two  markets  at  the  same  time.  A  great 
deal  of  interest  has  been  felt  in  the  position  in  the 
United  States,  and  it  was  hoped  that  at  an  early  date  the 
embargo  on  imports  would  be  removed.  It  is  now  re- 

ported that  the  ban  on  the  imports  of  tin  ore  and  con- 
centrates will  be  raised  on  July  1,  and  the  expecta- 

tions in  America  are  apparently  that  tin  would  soon  be 
free  from  control  altogether.  This  opinion  was  received 
with  satisfaction  here,  as  it  was  feared  that  the  fact 

tluil  the  emb.'^rgo  had  been  raised  on  the  raw  material 
miyht  mean  that  imports  would  still  be  forbidden  so 
far  as  actual  tin  itself  was  concerned.  Meanwhile  con- 

siderable purchases  are  understood  to  have  been  made, 
both  in  the  Straits  Settlements  and  in  this  country,  for 

shipment  to  .\merica  when  the  restrictions  are  remov- 
ed. Stocks,  however,  appear  to  be  considerably  larger 

in  America  than  has  been  generally  supposed. 
The  average  price  of  cash  standard  tin  :  May  1919, 

/234.  9s.  5d.  ;  April  1919,  /225.  6s.  6d.  ;  May  1918, 
2364.  7s.  8d.  ;   April  1918,  /329.  ISs.  Id. 

Lead. — This  market  closed  the  month  at  a  rather 
lower  level  than  at  the  end  of  .'\pril.  The  tone  for  the 
greater  portion  of  May  was  very  steady,  but  latterly 
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THE  London  Metal  Exchange. 
per  Slandard  Ounce. 
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the  announcement  that  the  Government  has  reduced 
its  selhng  price  by  20s.  to  i^24  had  the  natural  effect 
of  depressing  quotations  in  the  open  market.  Up  till 
then  a  fairly  good  demand  had  been  seen  from  the  con- 

suming trades,  and  there  seemed  to  be  generally  signs 
of  returning  confidence.  Since  the  authorities  reduced 
their  selling  price,  however,  buyers  have  been  rather 
afraid  to  enter  the  market  in  case  further  reductions 
should  take  place.  Consequently  business  has  been 
quiet  latterly,  consumers  confining  their  purchases  to 
immediate  requirements  only.  It  has  been  reported 
that  Germany  has  been  oflering  lead  in  neutral  countries 
at  under  £25.  It  is  difficult  to  understand  that  they 
can  have  any  great  quantity  for  disposal,  but  no  doubt 
this  may  have  been  preventing  this  country  from  get- 

ting as  much  of  the  business  from  neutrals  as  they 
might  otherwise  have  done.  This  may  explain  the 

Government's  action  in  reducing  their  selling  price 
As  it  is,  export  business  has  been  rather  quiet.  The 
statistical  position  of  this  metal  is  far  from  satisfactory. 
There  appears  to  be  a  considerable  stock  in  .\merica 
as  well  as  in  .\ustralia,  while  the  Government  stocks 
in  this  country  on  May  I  amounted  to  109.012  tons, 
which  showed  an  increase  of  no  less  than  12,556  tons 
since  the  beginning  of  April. 

The  average  prices  of  soft  pig  lead  :  May  1919,  /23. 
18s.  6d.  net;  April  1919.  ;f24  Ss.  7d.  ;  May  1918, 
£2'^  :  April  1918,  £;29. 
Spelter. — The  market  has  shown  an  improv- 

ing tendency  during  the  past  month,  although  the 
rise  which  has  taken  place  in  prices  is,  on  bal- 

ance, of  no  importance.  Generally  speaking  the 
market  has  had  a  considerably  better  aspect,  and  more 
interest  has  been  taken  by  consumers  who  have  been 
extending  their  interest  to  forward  deliveries,  whereas 
hitherto  they  had  largely  confined  their  purchases  to 
immediate  delivery  metal.  The  Government  is  under- 

stood to  have  been  able  to  dispose  of  fair  quantities  of 
metal,  and  in  some  quarters  it  was  expected  that  the 
selling  price  would  be  advanced  above  £iS,  which  is 
the  present  ruling  figure.  The  Government  stocks  of 
G.O.B.  spelter  on  May  1  amounted  to  26.912  tons, 
thereby  showing  a  decrease  of  764  tons  when  compar- 

ed with  the  previous  month.  Refined  spelter  stocks 
meanwhile  had  decreased  by  3,314  tons  to  7,057  tons 
on  May  1 .  The  American  market  has  shown  a  steadily 
advancing  tendency  during  the   period  under  review. 

Valuesofspot  metal  at  thebeginning  of  the  month  stood 

at  about  6  cents,  that  position  being  worth  about  6'20c. 
at  the  end  of  May.  Early  in  the  month  an  announce- 

ment was  made  by  the  directors  of  the  National  Smelt- 
ing Co.,  which  was  putting  up  large  works  at  Avon- 

mouth,  regretting  that  it  was  necessary  to  give  notice 
to  the  workmen  to  finish  contracts  on  May  3.  Since 
the  buildings  were  started  the  increase  in  the  cost  of 

materials  and  wages  by  over  100'',',  had  rendered  that 
step  necessary.  These  increases  made  it  impossible 
to  construct  an  economic  plant  capable  of  meeting 
foreign  competition.  It  is  intended,  however,  to  re- 

sume work  if  the  position  becomes  more  favourable. 
The  average  prices  for  spelter  :  May  1919,  £35.  13s. 

9d.  ;  April  1919,  ;f35.  18s.  3d.  ;  May  1918,  .^52  ;  April 
1918.  :f52. 

Zinc  Dust. — High-grade  Australian  zinc  dust  88- 
92%  purity  is  quoted  at  ;^70  per  ton  f.o  r.  Liverpool. 

Antimony. — The  price  of  English  regulus  is  un- 
changed at  £-i5  per  ton,  without  much  doing.  Foreign 

material  has  been  firmer,  as  the  stocks  in  warehouse 
are  getting  gradually  diminished.  Up  to  /43  has  been 
realized  and  the  market  about  ̂ 40  to  /43. 

Arsenic. — The  market  remains  quiet,  there  being 
very  little  moving.  The  present  price  is  about  ;f  35  per 
ton   delivered  London  for  white. 

Bismuth. — Nominal  at  12s.  6d.  per  lb. 
Cadmium  is  steady  at  6s.  9d.  to  7s.  per  lb. 
.\lum[Nium, — /ISO  per  ton  for  the  home  trade. 
Nickel. — ;f  195  per  ton  for  the  home  trade. 
Cobalt  Metal. — 12s.  6d.  to  13s.  per  lb 
Cobalt  Oxide. — 7s.  9d.  per  lb. 
Platinu.m. — 442s.  per  oz. 
Palladium. — Nominal  500s.  per  oz. 
Quicksilver. — The  market  has  been  firm  and  the 

quotation  is  now  about  /18  to  /l8s.  lOs.  per  flask. 
Selenium. — 12s.  to  15s.  per  lb. 
Tellurium. — 95s.  to  100s.  per  lb. 
Sulphate  of  Copper  is  quoted  for  export  at  £4S 

f.o.b.     The  price  for  the  home  trade  is  /45. 
Manganese  Ore. —  There  is  not  much  being  done 

in  this,  and  the  tendency  is  easy.  •  Prices  are  about 
2s.  Id.  to  2s.  2d.  per  unit  c.i.f. 
Tungsten  Ore. — Wolframite  65%,  30s.  per  unit, 

and  scheelite  40s.  per  unit. 
Molybdenite.-  85%,  105s.  per  unit. 
Silver. — The  market  here  as  well  as  in  America 

has  fluctuated  somewhat  during  the  past  month  in  an 
upward  direction,  and  at  the  end  of  May  the  price 
of  spot  standard  in  London  was  53d.  while  the  value 
of  spot  tine  in  New  York  was  109Jc 
Corundum. — Values  are  nominal. 
Graphite. — 80%,  /45  per  ton  c.i.f.  U.K. 
Iron  and  Steel. — Since  the  control  of  these  mar- 

kets ceased  at  the  end  of  .April,  business  in  pig  iron  has 
been  very  brisk,  and  in  spite  of  th^  fact  that  prices 
were  increased  at  the  beginning  of  the  month,  these 
have  become  still  further  enhanced  during  the  past  few 
weeks  The  result  is,  for  e.xample,  that  Cleveland 
No. 3.  for  which  the  minimum  price  was  fixed  at  140s., 
has  advanced  to  160s.  for  delivery  during  May  and 
June.  Since  then  it  is  understood  that  makers  have 
agreed  to  regard  160s.  as  a  maximum  price,  and  this 
intimation  was  received  with  general  satisfaction  by 
the  trade.  With  regard  to  steel,  manufacturers  seem 
to  have  plenty  of  work  on  hand,  but  appear  to  be  care- 

ful to  confine  their  bookings  as  much  as  possible  to 
near-by  deliveries  owing  to  the  obscurity  with  regard 
to  future  costs,  not  to  mention  the  general  complexities 
of  the  labour  situation.  Meanwhile  America  has  made 

sales  to  this  country,  a  recent  report  mentioning  busi- 
ness done  in  billets  at  /13.  10s.  c.i.f. 
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STATISTICS. 
Production  of  Gold  in  thb  Transvaal. 

  ,  Else- 
*"<"         where 

Oz. 

January,  1918        694.121 
February         637.571 
Marcli  h?7.00S 

April 
May 

June 
July      
Autlust    
September         686.963 
October   |     667.955 
November          640.797 
December           630.505 

VAAL  Gold  Outputs. 

h97.733 
7J0.539 

708.908 
16  010 
19.849 

1918- 8.197.959  .    221.734 

January.  1919         662.205 
February        621.188 
March        694.825 

April    .-J   676.702 

13.854 676.059 

15.540 636.728 
17.554 712.379 

18  242 694.944 

January  31.  1918           176.424  11.469     |     4.715  192.608 
February  28           181.066  11.243         4.825  197.1'34 

March31        183,055     |     11.076    '    4.745       I  198.876 
April  30    1     182.492      ,      11.322         4.753       ,  198.567 
May  31   1     179.879  11.211  4.773  195.863 

June  30            179.028      ;      11.473      .4.747  195.24B 

July  31         178.412      '      11.790         5.011  195.213 
Ausust31            179.390  11.950         4.954  196.29' 
September  30             n9.399      i      12.108         4.8S9  196,395 
October  31          173.153  11.824     i     4.749  189.726 
November  30         160.275      l      11.826     i     4.016       I  176,117 

December  31  ■■■    ^- |     152.606     [      11.851     I     3.180    167.637 

January  31.  1919 
February  18    ■-.- 
March  31   
April  30      

Cost  and  Profit  on  the  Rand. 
Compiled  from  ofiicial  statistics  published  by  the  Transvaal 

Chamber  of  Mines.    The  profit  available  for  dividends  is  about 

60%  of  the  working  profit.   

160.599 11.818 3.539 
1    175.986 172.359 11.86S 

4.261 
188.491 

175.620 11.168 
5.080 

'    191.868 

175.267 
u.onfi 5.742 

192.915 

VipM   iWork'giWorkg      Total 
Der  ton  I     °°^'     '    P'°*'      workini! ^  I  per  ton  I  per  ton  !      profit 

January.  1918..'  2. 167.411 

February    '  1.946.338 .March    2.107.561 
April       2.181.609 

May   ,  2.237.644 
June    2.124.205 
July    2.167.869 
August    2.158.431 
September   I  2,060.635 
October     2.015.144 
November   !  1.899.925 
December     I.SSS.^Ql 

27  1  j    20  7 
27  8  21  7 

27  1  I    21  4 
27  0  !    20  8 
27  3  20  6 

23  2  21  0 

■1918 24.922.763 

i 
703.665 

577.396 
596.109 

670.871 
716.963 

736.694 
702.360 
676.146 
600.330 

531,774 480.102 
507.860 

6    0  I     7,678.129 

'JDucTiON  OF  Gold  in  Rhodksia  and  West  Africa. 

Rhodesia. West  Africa. 

1918 1919 
1918                1919 

January    
February    

i 
253.807 
232.023 
230.023 
239.916 
239.205 

225.447 
251.740 
257.096 
247.885 

136.78D 
145.460 
192.870 

£ 
211.917 

220.885 

£                    £ 
107.863            104.063 
112.865            112.616 

2r3!l60            i!7'520     I        109!570 —  1       126.290               - 
—  120.273               — 

—  1       117.581               - 
—  1        120,526               — 
—  '        115.152               — 
—  61.461               — 
—  108.796               - 
—  112.621               — 

September  ... 

November   ... 
December   ... 

T-..1    2.652.250 871.770 1.333.553     1       438.792 

Aurora  West     

Banijes   Barrett   

Brakpan      
City  &  Suburban 
City  Deep   
Cons.  Langiad^te   
Cons.  Main  Reef    
Crown  Mines   
Durban  Roodepoort  Deep-' 

Kast  Rand  P.M.   ■■■ 

Ferreira  Deep   - 
Geduld   
Geldenhuis  Deep  •- 
Ginslierg    
Glynn's  Lydenburfi   
Goch    
Government  G.M.  Areas   - 

Heriot      

Jupiter    Kleinfontein      

Knights  Central   
Knights  Deep   
Lantjiaagte  Estate  . 

Luipaard's  Vlei   
Meyer  &  Charlton-- 
Modderfontein     
Modderfontein  B    
Modderfontein  Deep     

New  Unified     
Nourse    
Primrose    
Princess  Estate   
Randfontein  Central 

Robinson   

Robinson  D<=ep   
Roodepoort  United    

Rose  Deep     
Simmer  &  Jack    
Simmer  Deep   

Springs   
Sub  Nigel   
Transvaal  G-M.  Estates-- 

Van  Ryn   
Van  Ryn  Deep     
\'illage  Deep    
Village  Main  Reef   
West  Rand  Consolidated 
Witwaiersrand  (Knights) 
Wiiwatersrand  Deep    
Wolhuter   

Treated 

Value 

Tons £ 
13.800 13.640 

— 

674 

47.500 

88.908 
17,342 

28.374 

48.500 

97.209 45.000 

55.516 

47.300 

7.753 

158.000 
217,122 

25.200 
35.025 110.000 

138.201 32.300 

56.264 

42.000 
61.920 47.500 

54.081 
10.520 10.081 

3.970 7.217 16600 11.926 

116.000 204.450 

10,610 
14.678 

21.200 
23.636 57.900 71.ir9 

20.000 29.963 
82.900 

70,507 
40.000 

52.331 20.000 

— 
13.640 

39.396 
82.000 173.162 
54.000 121.206 41.100 

88.943 12.000 

11.855 
33.100 53.824 19.000 

17.159 
19.400 

25.382 
138.000 

162.705 

36.300 
41.812 45.300 

61.750 

24.200 

22,835 53.000 
62.860 

46.800 45.652 

38.600 

38.789 34.940 
67.297 

9.519 
24.158 14.980 

23.812 35,150 

33.374 

47.400 

103.559 43.400 

62.547 
17.700 22.935 

32,000 37.718 
32,500 

40.733 

West  African  Gold  Outputs. 

Abbontiakoon     -■■■ 
Abosso   
Ashanti  Goldfields 

Prestea  Block  A... 

Taquah    

April 

1919 

Treated 

Value 

Tons £ 
8.002 16.217 7.100 12.255 

8.139 

8.862 

14.930 24.803 

5.100 14.234 — 
4.108 

Rhodesian  Gold  Ou 

.\ntelope    
Cam  &  Motor   
Eldorado  Banket 

Falcon    

Gaika   
Globe  &  Phoenix... 
Lonely  Reef   
Rezende      
Rhodesia.  Ltd.  -.. 
Shamva       

Treated    | 

Tons 

3.200 

4.021 14.522 
3.066 

5.754 

56.595 l.SOO 

10.071 

Valu 

£ 

8.026* 

5.310 

7.9761 

'Gold.  Silver,  and  Copper:  t  Ounces  Gold:  I  Gold  &  Silv 
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West  Australij Production  of  Gold 

March      
April   
May   
June    
July      
Auttust    
September  .... 
October.   
November  .... 
December  ■■■ 
January,  1919  ■ 
February    
March      
April    

73.703 
76,987 
69  730 
66.079 ♦ 
73.701 
74.904 • 
72.081 ♦ 
76.156 * 
74.057 ♦ 
71.439 ♦ 
70.711 72.155 
61.314 64.053 
69.954 • 
66,310 67.013 
66.15S 66.158 
63,465 63.498 

Australian  Gold  Returns. 

I  1918 

j  i 
January  ...  32.134 
February  58.113 
March    65.412 
April       26.849 
May   I  87.8b5 
June   '  45.765 
July     I  61.347 
Auaust    ...  61,163 
September  65.751 
October...  * 
November  * 
December  70.674 

1918 1919 

£ 
36.238 
46.955 

40.267 

Total 674.655  I  123.461 

£ 
47.600 
45.470 
48.020 
47.600 

46.740 

51,420 
51,000 
44,600 
45,900 
54,400 
38,200 
56,281 

578.2H 

£ 
37,100 
43.330 
48.000 
61.200 

1918 

1919 

£ 
25.000 
28.000 
30.000 
30.000 
45.000 
32.000 
25.000 
21.000 

32.000 40.000 

25,000 
38.000 

370.000 

£ 
18.000 
24.000 
16.000 
24.000 

i  not  received. 

IN  Gold  OuTf 

Associated     
Associated  Northern  /  Iron  Duke  . 

Blocks    I  Victorious  . 
Blackwater   
Bullfinch   
Golden  Horseshoe      
Great  Boulder  Prop.   ..    
Ivanhoe   
Kalgurli   
Lake  View  &  Star   
Mount  Soppy   -   
Oroya  Links      
Progress     
Sons  of  Gwalia   
South  Kalgurli   
Talisman   
Waihi   
Waihi  Grand  J  unction 

Tons £ 
5.564 8.137 — 

2.450* 

1.736 3,786 
2.034 3  563 
4,673 5,132 11,820 22.983 
11,988 35.090 

16,485 30.080 
3.630 

6.483 10.062 
11.709 

1.465 
1,450 

12,842 

7.733 

'Surplus;  t  Total  receipts;  t  Gold  and  Silver  to  April  19 S  22  days  to  April  19. 

;  Gold  OtjTPUT. 

Barramia  (Sudan)   
Esperanza  (Mexico)   
FroniinoS  Bolivia  (Colombia)   
Nechi  (Colombia)   
Ouro  Preto  (Brazil)   
Pato  (Colombia)   
PhilippineDredges(Philippinelslands) 
Plymouth  Cons.  (California)   
Si.  John  del  Rey  (Brazil)      
Santa  Gertrudis  (Mexico)   
Sudan  Gold  Field  (Sudan)   

"Cubic  yards:  t  Dollars;   §  Ounces,  fineness  not  stated. 1 1  Profit,  gold  and  silver. 

Treated Value 

Tons £ — 721 12.443 
3.74Stt 2.330 

8.332 

28.767' 

2S,950: 
6.800 9.600 

49.031* 

10.540t — 
846§ 

10.700 12.496 

— 37,000 
33.760 24.5i01t 
1.350 3,173 

1         1916 

1917 1918 

1919 

i £ £ £ 
January   

192.150 
190.047 

176.030 162.270 

February    183.264 180.904 
173.343 

153.775 

March      
186.475 189,618 177.950 162.790 

185,835 

184,871 
176.486 

173.775 

162.550 

May     
193.604 

June    

192.469 182,426 174.375 

July      
!        191.404 

179.660 171.950 — 
August    192.784 

181,005 
172.105 — 

September  .. 
192.330 183.630 170.360 

October   191.502 
182.924 167.740 November   .. 192.298 182,388 157.176 

December    .. 

1       205,161 

190.852 170.630 — 
Total   1    2.305.652 2.214.163 2.061.920 

643.385 

Lndian  Gold  Outputs. 

Balagbat     
Champion  Reef  - 

Hutli(Nizan|-sl 
Jibutil   

Mysore... North  Ananlapui 
Nundydroog    
Ooregum   

  April,  1919   
Tons  Fine 

Treated         Ounces 

24,350 
1,200 
8,798 12.800 

Metal  Outputs. 

Arizona  Copper   Short  tons  copper.. 

)  Tons  lead  c British  Broken  Hill  . 

ate.. Broken  Hill  Block  10 

\  Tons  zmc  concentrate   
)  Tons  carbonate  ore   
I  Tons  lead   concentrate.. 
Tons  zinc  concentrate   

Burma  Corp   I  Tons  refined  lead   
*  Oz.  refined  silver   

Cordoba  Copper   

Freemantle  Trading... Long  tons  lead    '.''..'.'. 

North  Broken  Hill    ...  |-  Tons  lead  
 

i  Oz    Sliver   
Poderosa   Tons  copper  ore      
Rbodesian  Broken  Hill-Tons  lead  and  zinc   
Tanganyika   Long  tons  copper   
Tolima   Tons  silver-lead  concentrate 

Zinc  Corp   I  Tons  zinc  concentrate 

1.200 
2.057 1.600 

385 
1.533 

1.642 1.710 

209.000 

Copper  Ore   
Precipitate    
Metal     

Copper  and  Iron  Pyrite     
Tin  Concentrate      
..    Metal...   
Manganese  Ore   
Lead,  Pig  and  Sheet   
7.\\\c  (spelter)    
Zinc  Oxide    
Barytes   
Rock  Phosphate   
Brimstone      
Boracic  Compounds 
Nitrate  of  Potash   

Quicksilver   

6.5,50 
199.548 

5.103 

4.986 
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United  States  Metal  Exports  and  Imports. 

Copper  InHots 
Copper  Sheet: 
Copper  Wire. 
Lead,  Pig   

ports. 

Jan. 
Feb. 

Tons. Tons. 

32.480 13.595 

1.396 1-702 

l.46!i 2  640 

7.828 6.167 

6.587 9.657 
1.521 4.161 

Toro 
Federated  Malay  States 
Cbenderiang 
Gopeng 
Idris  Hydraul 
Ipoh 
Kainunting 
Kinta 
Kledang 
Labai 
Malayan  Ti 
Pahang    -- 
Rambntan 
Sungei  Besi 
Tekka   
Tekka-Taiping- 
Tronoh     
Tronoh  South 

Cornwall: 
Cornwall  Tailings 
Dolcoaih 
East  Pool  ..  ■ 
Geevor      
South  Crofty 

Other  Countries : 
Aratnayo  Francke  (Bolivia) 

1  (Ta-^mania) 
Deebook  iSiam)  .. 
Mawchi  (B 
Porco  (Bolivia)   
Renong  (Siani)   
Rooiberg  Minerals  (Transvaal) 

"   i(Siain)     
Tongkah  Harbour  (Siam) 
Zaaiplaats  (Transvaal)  •■•■ 

NiGKRiAN  Tin  Produ 
In  long  tons  of  concentrate  of  unspecified  content- 

•Vo/e      These  /inures  are  taken  from  the  monthly  retur 
da  by  individual  companies  reporting  in  Londoti,  ai 

probably  represe*tt  S5%  of  the  actual  outputs. 

1914 

1915 1916 

1917 

1918 

Tons Tons Tons 
Tons 

Tons 

485 

417 

531 667 

678 
469 

358 528 646 

668 

5C2 418 

547 

655 

707 

482 

444 

486 

555 

584 

480 

357 536 509 525 
460 

373 

510 473 492 

432 

455 

506 

479 

545 
228 

438 498 

551 571 

269 

442 

535 

538 520 

272 

511 

584 

578 

491 

283 

467 

679 621 

472 

326 

533 

654 

655 518 

4.708 
5.213 6.594 6  927 

6.771 

Total  Sal»  s  of  Tin  Concentrate  at  Redruth  Ticketiw 

Lone  tons    1       Value 

Average 

164 

14ei 

144 

142 

142} 

145 

£34.595 
£33,816 
£33.116 

£31,211 
£28.793 £29.639 

£219  16    0 £202    1    2 

£197  14    3 150              '        £29.672 
14li                   £27.636 
150                     £27.592 

1661                    £25.170 
1754                   £26.032 
152                     £l9.539 £H8    6    7 

£128  11     1 December  30    

Total  and  Average. 

1918   
4,094                  £786.541 £l92    0    0 

January  13.1919   

160 
135j 
153 

142 

144 

£20.838 
£17.000 

£17.441 

£l30  11     0 

February  10   £113  19  10 

£17  877             £120     7    8 

£15.258             illl     8  10 ApriI7   

134 

134 

129 

.1264 

May  5   
May  19   

£14.919 

£15.844 

£115  13    2 
£1:5    5    0 

Deiaii.s  of 
Redr ■TH    Tin    TlCKETINGS. 

Mays 
May  19 

Tons 

Sold 

Realized 

per  ton 

Tons 

Sold 

10 

10 

10 

10 
9 
9 
9 
3 

10 
11 
8 
7 

34 

6 
6 

]l
 

Realized 

per  ton 
E.  Pool  &  Agar,  No.  1 

,.      No.  la 

„      No.  lb 
,.      No.  ic 

10 

10 
10 

10 
8 
8 
7 

2i 

U 
9 

11 
7 

-: 

6 
17 

1 

£    s    d 
112    0    0 

112  10    0 

112    0    0 
112  5    0 

120  15    0 

119  15    0 
120  10    0 

60  15    0 
103    5    0 
US    5    6 
119    2    6 
113  2    6 
112    2    6 

121  7    6 

122  5    0 
121   15    0 

99    0    0 

£    s.  d 
120  15    0 
122    0    0 
122  15    0 

123  17    6 

No.  la    
No  lb    

1.34  15    0 

136    0    0 

A   South  Crofty.  No.  1 
.,       No.  la 

GrenvilleUtd.No.  1 

M      No.  la 
„      No  2 

Tincroft  Mines.  No.  1 

,.      No.  la 

131  10    0 
133  5    0 

125    0    0 
125  10    0 

45    0    0 
134  5    0 

135  7    6 

Wheal  Bellan   

Hingston   Downs   
Trencrom  Hill   

130  10    0 
136  15    0 

Total   

129 

126J 

i 
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Production  of  Tin  in  Federated  Malay  States. 

imated  at  70%  of  Concentrate  shipped  to  Smelters.     Long 
Tons.    *  Figures  not  publisbed. 

January      -■ 
Febcaary     - 
March      
April    
May      
June    
July      
August    
September . 
Octot>er   
November  . 
December  . 

191S 
1916 1917 

I9I8 

Tons Tons Tons Tons 
4.395 

4.316 
3.553 

3.149 3.780 
3.372 2.755 3  191 

3.653 3.696 3.286 2.608 
3.619 3.177 5.251 

3.303 
3.823 3.729 3.413 3.332 
4.048 3.435 

3.489 
2.950 

3.544 3.517 3.253 
3.373 4.046 

3.732 3.413 3.259 
3.932 3.636 

3.154 
3.166 

3.797 
3.631 

3.435 
2,870 4.059 3.635 3.30O 
3.131 4.071 3.945 3.525 3.023 

46.767 43.871 39.833 
37.370 

1919 

Tons 3.765 
2.673 
2.819 
2.855 

3.40t 

Stocks  of  Tin 

Reported  by  A.  Straoss  &  Co. 

Straits  and  Australian  Spot   
Ditto.  Landing  and  in  Transit   
Other  Standard.  Spot  and  Landing 
Str Aflo, 

a.  Afloat   
Banca,  on  Warranto 
Ditto.  Afioat     
Billiton.  Spot   
BiUiton.  Afloat   
Straits.  Spot  in  Holland  anJ  Ha 
Ditto.  Afloat  to  Continent   
Total  Afloat  for  United  States.. 
Slock  in  America   

Tola 

NTS.  I.WPORTS.  SlPPL 

Reported  by  A.  Str  a >  8l  Co.     Long  tons. 

Shipments  from : 
■     Straits  to  UK   

Straits  to  America     
Straits  to  Continent   
Australia  to  L'.K   
U.K.  to  America    

Imports  of  Bolivian  Tin  into  Europe-. 

Supply : 
Straits    
Australian 
Billiton 
Banca    . 
Standard 

Consumption  : 
U  K.  Deliveries   
Dutch           
American   
Straits,  Banca  Sc  Billiton.  Continen 

tal  Ports,  etc   

Straits  in  hands  of  Malay  Government 

„      controlled  by  U.S.  Government 

..  French  and  Italian 

Tons 

I  117 

Tons 

1.639 

Governments. 

1.717 

6.000 

to 
7.00O 
1.000 

1.500 

1.000 

3.000 

to 

4.000 

6.000 

7.000 

3.000 
4.000 

£ 

s. 

d 

17 0 0 

19 

0 
I 

0 

10 

32 0 0 
6* 

50 0 0 
4 0 0 

5S 0 0 
110 0 0 
17 

10 

1 
0 
3 

33 

0 0 
12 0 0 

54 

0 0 

15 

0 0 
39 0 0 

14 0 
5 0 0 

85 

0 0 
59 0 0 

45 

0 0 

PRICES   OF   CHEMICALS.    June    7 

Alum     per  ton 
Alumina,  Sulphate  of   

Ammonia,  Anhydrous      per  lb. 
0880  solution      per  ton 
Carbonate      per  lb. 
Chloride  of,  grey    per  ton 

.,    pure   per  cwt. Nitrate  of     per  ton 
Phosphate  of   
Sulphate  of     

Antimony  Sulphide      per  lb- 
Arsenic.  White    per  ton 
Barium  Sulphate   

Bisulphide  of  Carbon   
Bleaching  Powder,  35%  CI   
Borax    

Copper.  Sulphate  of      
Cyanide  of  Sodium,  100%      per  lb 
Hydrofluoric  .'\cid      
fodine         ,, 

Iron,  Sulphate  of    per  ton 
Lead,  Acetate  of,  white   

Nitrate  of    

,,      Oxide  of.  Litharge    
..     White    

Lime,  Acetate,  brown   

grey  80%   
Magnesite,  Calcined    
Magnesium  Chloride   

Sulphate   

Methylated  Spirit  64°  Industrial     per  gal. 
Phosphoric  Acid        per  lb 
Potassium  Bichromate   

Carbonate       per  ton 
Chlorate       per  lb- 
Chloride  80%        per  ton 
Hydrate. (Caustic)  90% 
Nitrate   

Permanganate       per  lb 
Prussiate,  Yellow   

Sulphate,  90%      per  ton 
Sodium  Metal      per  lb. 

Acetate   per  ton 
.,        Arsenate  45  %   

Bicarbonate    

Bichromate         per  lb- 
Carbonate  (Soda  Ash)...     per  ton 

(Crystals)   
Chlorate      per  lb. 

Hydrate,  76%        per  ton 

Hyposulphite   

Nitrate,  "95?o   Phosphate   

,,        Prussiate      per  lb. 
Silicate         per  ton 

,,        Sulphate  (Salt-cake)   
(Glauber's  Salts)    ,, 

,.        Sulphide   
Sulphur,  Roll   

,.  Flowers   

Sulphuric  Acid,  Non-Arsenical... 

140°T.    90%        ., 
   96%        ,, 

Superphosphate  of  Lime,  18%   
Tartaric  Acid       per  lb. 
Zinc  Chloride       per  ton 
Zinc  Sulphate         ,, 

25 0 0 
16 0 0 
11 0 c 

6 
1 8 

■? 

0 

.S5 

0 
1 

0 

30 0 0 150 

0 0 
60 0 0 

4 
1 

0 

10 

40 

0 
1 

0 
3 

62 

0 0 

48 

0 0 
9 10 

1 
0 
2 

10 

0 0 
4 5 0 

8 
23 10 0 

16 

0 0 
22 0 0 
25 

10 

0 

8* 

12 0 0 
3 0 0 
3 

10 

0 

22 

0 0 

24 

0 0 

24 

0 0 

5 0 0 
7 5 3 
9 7 6 
5 0 0 

3 5 
25 0 0 

22 

0 0 
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SHARE  QUOTATIONS 
Shares  are  £l  par  value  except  where  otherwise  noted. 

GOLD.    SILVER. 
DIAMONDS  : 

Bantjes   
Brakpan   
Central  MinirB  (£8)      
Cinderella   
City  &  Suburban  (£4)   
City  Deep   
Consolidated  Gold  Fields   
Consolidated  Lanelaagte   
Consolidated  Main  Reef   
Consolidated  Mines  Selection  (lOs). 
Crown  Mines  (10s  )   
Daeeafontein   
D.  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
GeldenbnisDeep   
Gov't  Gold  Mining  Areas   Heriot   
Jupiter    
Kleinfontein   
Knight  Central   

Knight's  Deep   Langlaagle  Estate   
Meyer  &  Charlton   
Modderfonlein  (£41   
Modderfontein  B   
Modder  Deep   
No 

June  7 Junes 1918 
1919 

C    s.  d. f    s.  d 

2    9 
.      3     ' 4   15     0 
3  15    1 5   IS     9 9  10    1 4     0 

5    1 
16    3 

3     1     3 
15     C 

3     0    C 

Rand  Mines  (5s.)   
Rand  Selection  Corporation   
Randfontein  Central   
Robinson  (£5)   
Robnison  Deep  A  (Is.)   
Rose  Deep   
Simmer  &  Jack   
Simmer  Deep   
Springs   
Sub  Nigel   
Van  Ryn    
Van  Ryn  Deep   
Village  Deep    
Village  Main  Reef   

Wilwatersrand  f Knight's)   
Wilwatersrand  Deep    
Wolhuter   

)ther  Transvaal  Gold  Mines: 

Glynn's  Lydenburg   Sheba  (5s  )    
Transvaal  Gold  Mining  Estates.. 

:)iAMONDs  IN  South  Africa  ■ 

De  Beers  Deferred  (£z  10s.)   
Jagersfontein   
Premier  Deferred  (2s.  6d.)   

Cam  &  Motor   
Chartered  British  South  Africa  . 
Eldorado   
Falcon   

Globe  &  Phoenix  (3s.) . 
Lonely  Reef   
Rezende   

Abbonliakoon  (10 
Abosso   
Asbanti(4s.)      
Preslea  Block  A.. 
Taqiiah   

West  Australi/ 
Associated  Gold  Mines 
Associated  Noilhern  Blocks 
Bullfinch    
Golden  Horse-Shoe '£51 
Great  Boulder  Proprielarv  (2s  ) 
Great  Fincall  (lOsi 
lvanhoe(£51    . 
Kalgurli   
Sons  of  Gwalia 

3  17    0 2  19     0 
1   10    0 1     7    6 
1     1    3 IS    0 
3  11     3 3  n    9 

Gold,  Silver,  com/. June  7 19  i  8 

i    s.  d. 

Mount  Hoppy.  New  South  Wales   . 
Talisman.  New  Zealand   
Waihi.  New  Zealand     ; 

WaihiGrand  Junction,  New  Z'lnd 

Alaska  Treadwell  (£5).  Alaska   I 
Buena  Tierra.  Mexico   , 
Camp  Bird.  Colorado   
Casey  Cobalt,  Ontario   
El  Oro.  Mexico   
Esperanza.  Mexico    , 
Fronlino  &  Bolivia.  Colombia   
Le  Roi  No.  2  (£5). British  Columbia 
Mexico  Mines  of  KI  Oro.  Mexico..  , 
Oroville  DredginR.  California   
Plymouth  Consolidated.  California  i 
St.  John  del  Rey.  Brazil    
Santa  Gertrudis,  Mexico   ! 
Tomboy,  Colorado   

Russia: 

Lena  Goldfie'tV-    Orsk  PriontN    

Balagbat  , 
Champion  Keef  ;2s. 
Mysore  (10s.)     
North  Anantapur  -. 
Nundydroog  (10s.).. 
Ooregum  (IDs.)      

COPPER : 
Arizona  Copper  (5s.),  Arizona   
Cape  Copper  {£z).  Cape  Province.. 
Chillagoe  (10s.).  Queensland...   
Cordoba  (5s.),  Spain   
Great  Cobar  (£5).  N.S.W,   
Hampden  Cloncurry,  Queensland 

Kyshlim,  Russia-- Messii t  (5s 

vaal-- 

Mount  Elliott  Hi),  Queensland  ... 
Mount  Lyell,  Tasmania   
Mount  ̂ Iorean,  Queensland   
Namaqua  (£2).  Cape  Province   
Rio  Tinto  (£5).  Spain    
Sissert,  Russia      
Spassky,  Russia...   
Tanalyk.  Russia   
Tanganyika.  Congo  and  Rhodesia 
Tharsis  (£2).  Spain    

LEAD-ZINC: 
iROKEN  Hill: 

Amalgamated  Zinc    
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.)    
Broken  Hill  Block  10  (£10)   
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (I5s.)    
Zinc  Corporation  (10s.)   

1  10 

1  15 

66  10 

Burma  Corporation   ^.   
Irtysh  Corporation     
Russian  Mining   
Russo- Asiatic   

TIN: 

Araiiiayo  Francke.  Bolivia   
Bisichi.  Nigeria   
Briseis.  Tasmania   
Dolcoath,  Cornwall   
Ea^t  Pool.  Cornwall   
Ex  Lands  Nigeria  (2s.).  Nigeria  ... 
Geevor  (10s  )  Cornwall   
Gopeng.  Malay   
Ipoh  Dredging.  Malay       
Malayan  Tin  Dredging,  Malay   
Mongu  (lOs.).  Nigeria    
Naraguta,  Nigeria   
N.  N.Bauchi  Pref.  (10s.).  Nigeria  . 

Ord.  (10s.). 
Pahang  Consolidated  (5s.),  Malay. 
Ray6e)d.  Nigeria    
RenoHM  Dredging,  Siam  -   
Ropp  i4s.).  Nigeria   
Siamese  Tin,  Siam   
South  Crofty(5s  ).  Cornwall   
Tekka.  Malay    
Tekka-Taiping.  Malay      
Tronoh,  Malay     

2  12 

3  15 
3   15 1   15 

*  Share  capital  expanded. 



THE  MINING  DIGEST 
A    RECORD    OF     PROGRESS     IN     MINING.   METALLURGY.    AND    GEOLOGY 

In  this  section  ve  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers  ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  companies. 

THE  HEIDELBERG  GOLDFIELDS 

During  the  past  two  or  three  years  the  possibilities 
of  the  southern  portion  of  the  Far  East  Rand  have  re- 

ceived keen  attention.  Twenty  to  thirty  or  more  years 
ago  much  used  to  be  heard  of  the  Heidelberg  goldfields. 
and  at  the  beginning  of  the  present  century  there  was 
an  abortive  boom  in  connection  with  the  Coronation 

Reef  about  15  miles  south-east  of  Heidelberg.  The 
gradual  extension  of  workings  in  the  basin  of  the  Far 
East  Rand  has  brought  Heidelberg  once  more  within 
the  sphere  of  the  prospector.  The  Consolidated  Gold 
Fields  has  led  the  way  in  connecting  Heidelberg  with 
the  Far  East  Rand  by  starting  work  from  the  Sub-Ni- 

gel to  the  Grootfontein  in  a  north-westerly  direction. 
They  have  also  taken  an  interest  in  the  Southern  Van 
Ryncompany.  The Barnato-Baileygrouphasacquired 
control  of  the  Lace  properties,  Vlakfontein  and  Spaar- 
water.  and  when  opportunity  offers  will  commence  de- 

velopment. Thus  the  area  will  be  bridged  from  Brak- 
pan  and  Modderfontein  to  Heidelberg  and  Nigel.  A 
number  of  other  financial  houses  are  undertaking  the 
prospecting  of  properties  between  Nigel  and  Heidel- 

berg, and  also  to  the  west  and  south-west  of  Heidel- 
berg, in  connection  with  the  finance  of  these  opera- 

tions, and  also  in  connection  with  the  geological  theory, 
the  nime  of  Mr.  W.  E.  Bleloch  appears  prominently. 

As  we  have  said  on  previous  occasions,  Mr.  Bleloch's theories  are  unorthodox.  But  the  correlation  of  the 

various  reefs  does  not  matter  so  mnch  as  their  paya- 
bility. 
The  South  African  Mining  and  Engineering 

Journal  has  been  publishing  a  series  of  articles  on  the 
present  operations  at  Heidelberg,  together  with  an  out- 

line of  the  tiistury  of  the  goldfield,  commencing  with 
the  issue  of  March  1 .  We  make  extracts  from  these 
articles  herewith. 

Briefly  stated,  Mr.  Bleloch's  thesis  is  that  the  aurif- 
erous bankets  commonly  known  as  the  Main  Reef  Se- 

ries, which  are  worked  in  the  Central  Rand  and  which 

may  be  followed  with  little  interruption  or  displace- 
ment in  a  relatively  ordered  and  consistent  sequence 

from  Roodepoort  to  Boksburg,  are  distinct  from  the 
reefs  lying  to  the  west  of  the  Witpoortje  break  in  the 
far  west  Rand  and  from  the  reefs  lying  to  the  east 
of  the  Boksburg  line  of  faulting  between  East  Rand 
Proprietary  and  Kleinfontein.  These  latter  reefs,  or 
at  any  rate  those  portions  of  them  which  are  profitably 
worked,  he  identifies  under  the  head  of  the  \'an  Rvn 
series.  In  other  words,  Mr.  Bleloch  correlates  the 
series  worked  at  Randfoiitein,  the  old  so-called  West 
Battery  and  Botha  series  and  the  reefs  worked  in  the 
French  Rand,  with  the  conglomerate  beds  which  have 
been  turned  to  such  profitable  account  during  recent 
years  by  the  New  Modderfontein,  Government  Areas, 
Springs,  and  other  Far  East  Rand  companies.  These 

he  regards  as  one  and  the  same  series,  namely,  the  \'an Ryn,  and  he  does  not  confuse  them  with  the  Slain  Reef 
Series  of  the  Central  Rand  proper  or  with  the  Nigel 
Reef,  each  of  which  he  regards  as  a  distinct  and  separ- 

ate geological  development.  The  Nigel  is  assigned  to 
a  horizon  considerably  below  that  occupied  by  the 
highly  profitable  and  consistent  \an   Ryn  series,  that 

is,  it  underlies  it.  It  therefore  follows  that  Mr. 

Bleloch's  contention  assumes  the  existence  of  two  pay- 
able reef  series  in  the  Heidelberg  area,  namely,  the  top 

or  Van  Ryn  section,  and  the  bottom  or  Nigel  section. 
He  contends  that  these  two  reef  series  have  a  very  per- 

sistent development  on  the  Farther  East  Rand,  that 
they  sweep  southward  through  the  Southern  Van  Ryn 
and  Sub  Nigel  properties  and  the  Heidelberg  town 
lands,  and  are  to  be  found  in  the  Malan's  Kraal-Riet 
fontein-Tweefontein-Wilgepoort-Daspoort  syncline  to 
the  south  of  the  old  Coronation  line  of  development 
and  in  proximity  to  the  township  of  Balfour  and  the 
Natal  railway  line. 

In  Mr.  Bleloch's  estimate  the  reef  encountered  in  one 
of  the  bore-holes  at  Daggafontein  at  a  depth  of  1,946  ft., 
assaying  31  dwt.,  was  in  the  Van  Ryn  horizon,  and  that 
a  continuation  of  this  bore-hole  cut  the  Nigel  series. 
He  supports  his  reading  of  the  stratigraphy  of  the 
Farther  East  Rand  section  by  a  weighty  mass  of  cor- 

relative petrology  and  stratigraphy. 
Up  to  the  outbreak  of  the  Boer  war  one  Hei- 

delberg company  only  produced  gold  and  earned  divi- 
dends, the  Nigel.  There  were  numerous  flotations,  but 

the  Nigel  alone  made  any  mark  as  a  producer.  Just 
before  the  signing  of  the  Veieeniging  Treaty,  the  line 
of  reef  taken  up  by  the  Coronation  Syndicate  came  in- 

to prominence.  'The  Coronation  Syndicate  was  pro- 
moted by  Carl  Hanau,  and  backed  by  the  Barnato 

group.  John  Harry  Johns'  report  identified  the  reefs 
worked  therewith  the  Main  Reef  Series,  resulting  in  the 
booming  of  the  shares  and  the  flotation  of  many  other 
propositions  on  the  supposed  line  of  the  Coronation 
Reef.  Theseconcernscalledfortheserious  attention  of 
the  South  African  Mining  Journal,  and  anvone  who 
cares  to  wander  through  the  back  volumes  of  the  paper 
will  find  much  that  is  instructive  and  sometimes  much 
that  IS  amusing  in  regard  to  geological  beliefs  that 
have  been  tried  more  or  less  and  found  wanting.  In  the 
very  first  issue  of  ihe  Journal  published  after  the  war 
the  affairs  and  prospects  of  the  Federation  Syndicate 
weredealt  with  at  considerable  length.  Mr.  Bleloch  was 
a  director  of  this  syndicate  Mineit  Frames  and  Harry 
D.  Griffiths,  the  geological  sponsors  of  this  flotation, 
formulated  the  theory  that  the  Coronation  Reef  did 

not  belong  to  the  Main  Reef  Series,  "  but  that  its  proper 
position  is  among  the  topmost  beds  of  the  Rand  and 
that  it  will  be  found  in  the  horizon  immediately  under- 

lying the  amygdaloid  "  Frames  and  Griffiths  corre- 
lated the  Coronation  Reef  with  the  Steyn  Estate  Reef 

on  the  farm  Doornkop  in  the  far  west  Rand.  This 
assignation  was  not,  however,  to  be  considered  as  a  re- 

flection on  the  intrinsic  merits  of  Coronations.  Frames 
and  Griffiths,  on  the  contrary,  believed  that  there  were 
highly  profitable  values  to  be  extracted  from  the  banket 
beds  immediately  underlying  the  amygdaloidal  diabase 
beds  which  were,  and  are  still,  more  commonly  known 
as  the  Elsburg  series.  The  Elsburg  Reefs  have  never 
been  a  material  factor  in  Rand  gold-mining  industry, 
but  the  Federation  Syndicate  promoters  believed  that 
they  had  never  had  a  fair  trial,  and  accordingly  they 
acquired  options  over  25,000  morgen  of  land  in  the 
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Map  of  Far  East  Rand  and  Heidelberg  Districts 

Giving  the  names  of  the  Farms. 

Heidelberg  district  with  a  view  to  demonstrating  the 
accuracy  of  the  Frames-Griffiths  school  of  thought. 
The  geological  premises  were  backed  by  a  considerable 
bulk  of  evidence,  mainly  in  the  form  of  reef  sections 
obtained  over  widely-separated  areas  and  which  ex- 

hibited similarity  of  miiieralogical  structure. 
U  was  not  vmtil  September,  1904.  that  Dr.  Corstor- 

phine  pricked  the  Coronation  bubble,  and  in  stating 
that  the  reef  in  Kdenkop  on  Rietfontein  72  was  not  in 
his  opinion  on  the  Main  Reef  horizon  confirmed  one 
item  of  the  stratigraphical  fabric  upon  which  Federa 
tions  went  to  flotation. 

In  April,  1904,  Dr  Corstorphine issued areport  which 
tentatis'elysiipported  thepronouncementof  John  Harry 

Johns  that  Coronation  and  Main 
Reefs  were  identical.  "  With  the 
steep  dip  which  prevails  on 
Edenkop,"  wrote  Dr.  Corstor- 

phine, "  the  Reef  is  high  enough 
above  these  slates  (underlying 
striped  slates!  to  justify  its  being 
regarded  as  on  the  Main  Reef 
horizon."  This  remark,  coupled 
with  the  encountering  of  profit- 

able values  in  portions  of  the 
Edenkop  mine,  was  quite  suffi- 

cient to  further  inflate  the  value 
of  the  Coronation  line  of  proposi- 

tions, and  in  tlie  earlier  part  of 
1904  there  was  extraordinary  ac- 

tivity in  the  Heidelberg  area. 
Federations,  however,  took  but 
little  part  in  this  epoch  of  activity 
and  bounding  prices.  Shortly 
after  the  flotation  of  Federations 
in  the  early  part  of  1903,  public 
interest  seems  to  have  been  tem- 

porarily deflected  to  the  north- 
ern part  of  the  Orange  River 

Colony  (as  it  then  was)  by  the 
sudden  appearance  of  the  Main 
Reef  series  in  the  properties  of 
the  Orangia  Main  Reef  and  in 
the  valley  of  the  Kromelleboog 
River  with  no  less  a  sponsor  than 
the  celebrated  Dr.  Molengraaf. 
Great  interest  was  also  evinced 
at  that  time  in  the  Gemsbokfon- 
tein  strike  by  the  Western  Rand 
Estates.  All  the  while,  however, 
Heidelbergand  the  districtslying 
to  the  southeast  were  being 
busily  prospected. 

Rathbone's  South  African 
Syndicate  and  the  Mines  and 
Minerals  Exploration  Syndicate 
were  working  on  the  Heidelberg 
town  lands.  The  New  Colonies 
and  New  Transsaal  Companies 
had  taken  up  large  areas  towards 
Ermelo.  Hex  River  was  being 
prospected,  and  the  Coronation 
\'ictory,  Coronation  Freehold, 
etc.,  were  supposed  to  be  on  the 
right  line  of  country.  A  dia- 

mond-drill was  started  on  Das- 
poort,  and  the  encountering  of 
good  values  in  the  Coronation 

Mine  increased  Carl  Hanau's 
already  unbounded  optimism. 
By  the  middle  of  1904  work  was 
at  its  zenith,  not  only  along  the 

Edenkop  line  but  also  in  the  subsidiary  syncline,  Wil- 
gepoort,  Daspoort,  and  Twcefontein,  etc.  But  the 
authoritative  announcement  that  the  Coronation  was 
not  on  Main  Reef  horizon  and  that  continuity  was  not 
to  be  expected,  coupled  with  the  fact  that  the  shafts 
and  drills  and  drives  of  Mr.  Hanau's  sensational  flo- 

tation encountered  broken  ground  and  poor  values, 
very  soon  sounded  the  death  knell  for  the  district.  There 
were,  however,  sporadic  outbursts  of  activity  and  peri- 

ods of  optimism,  and  the  Molyneux  and  Hex  River 
properties  for  a  while  attracted  a  little  attention. 

.\11  this  time  the  preliminarydevelopment  of  the  great 
Farther  East  Rand  goldlields  had  been  proceeding,  and 
in  1904  Dr.  F.  H    Hatch,  who  had  made  a  close  study 
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of  drilling  operations  in  the  area  between  Boksburg 
and  Nigel,  read  a  noteworthy  paper  before  the  Geologi- 

cal Society  of  South  Africa  which  adduced  evidence  for 

the  correlation  of  the  Nigel  with  the  Main  Reef.  "  The 
evidence  I  offer."  said  Dr.  Hatch.  "  is  as  follows  :  (1) 
The  two  reefs  occupy  the  same  geological  horizons  ; 
by  this  I  mean  that  they  both  rest  on  the  highest  bed 
of  slates  of  what  I  have  throughout  this  paper  designa- 

ted as  the  Lower  Witwatersrand  beds.  They  are  both 
overlain  by  an  identical  sequence  of  beds  belonging  to 
the  Upper  Witwatersand  beds.  These  include  the  amy- 
gdaloidal  diabase,  the  Kiraberley  basement  slates,  and 
the  Kimberley  series  of  conglomerates.  That  these 
beds  e.\ist  in  the  same  order  in  the  Nigel  districts  as 
they  do  in  the  Springs  district  is  shown  by  the  Groot 
fontein  bore  hole  put  down  by  the  Consolidated  Gold 
Fields.  12,000  ft.  north  of  the  outcrop  of  the  Nigel 
Reef,  which  cut  these  three  markers.  (2)  The  course 
of  the  reef  under  the  overlying  dolomite  and  Karroo 
beds  has  been  traced  by  the  following  series  of  bore- 

holes, GeduldlNos,  1,  2  and  3),Grootvlei(Nos.  1  and  21, 
Vlakfontein  and  Grootfontein  (Central  Nigel  Deep 
Joint),  The  above  evidence  clearly  shows  to  my  mind 
thai  in  the  Nigel  Reef  we  have  the  continuation  of  the 
Van  Ryn  Reef,  and  consequently  of  the  Main  Reef  of 
the  Central  Rand." 

Dr.  Hatch's  paper  naturally  attracted  a  great  deal  of 
.  interest  and  provoked  a  large  amount  of  discussion. 
Of  the  critics,  the  most  emment  was  the  late  Dr.  Car- 
rick.  During  the  discussion  Dr.  Carrick  drew  atten- 

tion to  an  interesting  fact,  namely,  that  No.  2  bore- 
hole on  the  town  lands  of  Heidelberg,  in  his  opinion, 

undoubtedly  intersected  the  Nigel  Reef  at  a  depth  of 
1,941  ft.,  from  the  surface,  approximately  1,500ft.  be- 

low a  highly  payable  reef,  such  as  is  nowhere  known 
to  exist  on  the  East  Rand  in  the  Kimberley  series  ;  that 
is  to  say,  that  there  were  two  hoiizons,  one  1,500  ft. 
below  the  other,  which  carried  good  values,  the  lower 

of  the  two  corresponding  in  Dr.  Carrick's  view  to  the 
Nigel  Reef.  This  occurrence  was  instanced  as  a  strong 
argument  against  the  Nigel  Main  Reef  correlation 
theory. 

In  December,  1905,  Dr.  McClelland  Henderson  dealt 

withDr.Carrick'sviews.  Dr.  Henderson,  in  the  course 
of  his  paper  stated  ;  "  .\s  recent  developments  on  Dag- 
gafontein  have  shown,  however,  here  also  are  two  reef 
horizons,  the  one  approximately  1,500  ft.  below  the 
other,  the  lower  of  which  is  clearly  proved  by  the  evi- 

dence outlined  in  this  paper  to  belong  to  the  Main 
Reef  Series  ;  so  that  if  these  two  reef  horizons  corres- 

pond to  those  encountered  in  the  town  lands  of  Heidel- 

berg, then  according  to  Dr.  Carrick's  own  argument, 
the  Main  Reef  and  the  Nigel  Reef,  both  constituting 
the  lower  horizon,  are  in  that  case  identical.  Sum- 

marizing, as  a  result  of  recent  exploration  in  the  East 
Rand,  it  appears  to  me  that  the  following  facts  are  es- 

tablished, affording  additional  proof  as  to  the  identity 
of  the  Nigel  and  Main  Reefs.  (1)  The  continuity  of 
the  Witwatersrand  beds  has  now  been  proved  south- 

wards for  34  miles  across  Daggafontein  to  within  5J 
miles  of  the  Grootfontein  Central-Nigel  Deep  joint 
bore-hole,  in  which  the  presenceof  the  same  Witwaters- 

rand beds  was  observed  on  the  dip  of  the  Nigel  Reef 
(2)  The  bore-holes  on  the  Daggafontein  demonstrate 
that  perfect  regularity  in  the  sequence  of  the  upper 
Witwatersrand  beds  is  maintained  as  far  south  as  the 

boundary  of  Vlakfontein  No.  21.  (31  Two  bore-holes 
(Daggafontein  No.  3  and  5)  have  now  proved  that  a 
rich  banket  may  be  found  in  the  Kimberley  series,  thus 
over-ruling  the  objection  that  the  Nigel  and  the  Main 
Reefs  could  not  be  identical  because  a  rich  banket  was 
intersected  1,500  ft.  above  the  Nigel  Reef  in  the  town 
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lands  of  Heidelberg.  (4)  That  it  is  the  Kimberley 
series  in  which  Daggafontein  bore-holes  No.  3  and  5 
have  encountered  this  banket  is  proved  by  the  evidence 
deduced  from  the  sequence  of  strata,  supported  by  the 
macroscopic  features  and  microscopical  examination 
showing  the  characteristic  abundance  of  rutile  in  the 

Kimberley  basement  slates." 
In  1906,  Sir  Ithen  Mr.)  Drummond  Chaplin  had 

nothing  cheering  to  say  about  the  Central  Nigel  Deep, 
and  in  that  year,  too,  the  Federation  Syndicate  was 
considering  liquidation. 

Right  up  to  early  in  1909  when  South  Africa  in  gen- 
eral and  the  Witwatersrand  in  particular  began  to  re- 

cover from  the  effects  of  over- speculation  and  the  in- 
corrigible optimism  which  marked  the  conclusion  of 

the  Boer  War,  the  Heidelberg  areas  were  out  of  fash- 
ion and  repute.  The  first  whispers  of  a  re-awakening 

activity  in  the  area  appear  to  be  connoted  by  statements 
to  the  effect  that  the  Sub-Nigel  company  had  the  ac- 

quisition of  a  larger  claim  area  in  prospect.  These 
statements  were  in  circulation  in  the  early  part  of  1909. 
and  in  December  of  that  year  the  undertaking  of  the 
Nigel  Deep,  comprising  514  claims,  30  stamps,  cyanide 
plant,  etc..  was  acquired  for  147,580  fully  paid  shares. 
The  enlarged  Sub  Nigel  company  commenced  crush- 

ing on  December  18.  1909.  on  taking  over  the  Nigel 
Deep  property  and  equipment,  and  the  output  of  the 
concern  during  the  next  year  was  18,199oz. 

It  was  not  until  just  before  the  European  War  that 
any  real  measure  of  interest  appears  to  have  been  re- 

awakened in  the  Heidelberg  area.  At  the  end  of  1912 
the  Sub-Nigel  entered  the  dividend  list,  and  at  the  be- 

ginning of  1914  attention  was  drawn  to  the  fact  that 
there  was  much  pegging  activity  in  the  Nigel  district 
and  that  a  considerable  number  of  claims  had  been  ac- 

quired. During  1914  the  Sub-Nigel  companyincreased 
its  claim  holding.  In  the  subsequent  year  there  occur- 
ed  an  event  which  was  fraught  with  a  very  considerable 
measure  of  importance  for  the  whole  Eastern  Rand. 
Dr.  Mellor,  of  the  Geological  Survey,  read  a  paper 
which  was  at  the  time  described  as  a  classic,  in  which 
he  made  public  the  results  of  his  investigations  into  the 
geological  structure  and  stratigraphical  relationship  of 
the  country  which  extends  to  the  east  and  south-east of  Boksburg. 

Dr  Mellor,  who  is  now  consulting  geologist  to  the 
Central  Mining  and  Investment  Corporation,  was  the 
Acting  Government  Geologist  when  this  paper  was 

read.  Dr.  Mellor's  pronouncements,  in  the  minds  of 
many  people,  set  the  seal  on  the  theory  of  the  identity 
of  Nigel,  Van  Ryn,  and  Main  Reef  Leader  In  the 
course  of  his  paper  Dr.  Mellor  stated  that  the  remark- 

able continuity  of  the  so  called  Black  Bar.  among  other 
bedsof  the  Main  Reef  section,  had  enabled  him  tocon- 
clude  without  hesitation  that  the  Main  Reef  Series  ex- 

tends from  the  Central  Rand  to  the  mines  of  the  Far 
East,  and  that  what  is  known  in  that  area  as  the  Main 
Reef,  in  the  Kleinfontein  and  other  properties,  is  the 
Main  Reef  Leader  of  the  Central  Rand,  while  the  shale 
foot-wall  is  the  Black  Bar  in  one  or  other  of  its  mod 
fied  forms.  In  other  words  the  view  of  the  Geologi- 

cal Survey,  as  expressed  by  Dr.  Mellor,  was  that  the 
Main  Reef  of  the  Blue  Sky,  New  Boksburg.  Van  Ryn, 
Apex  and  Kleinfontein,  Government  Areas,  Springs 
Mines,  etc.,  areas  is  unquesiionablv  a  portion  of  what 
is  known  as  the  Main  Reef  Series  of  the  Central  Rand, 

and  that  the  ore-body  usually  spoken  of  as  the  Main 
Reef  in  the  Far  East  is  to  be  correlated  with  the  Main 
Reel  Leader  of  the  central  mines,  while  the  Main  Reef 
itself  has  practically  disappeared  in  the  more  distant 
field. 

(To  be  continued  ) 
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USE  OF  CONCRETE  AT   WALLAROO   &   MOONTA. 

Chemical  Enginccnng  and  Mining Revieu'  (Mel- 
bourne) for  February  contains  an  article  describing  the 

use  of  concrete  at  the  Wallaroo  copper  mine  of  the 
Wallaroo  &  Moonta  Mining  &  Smelting  Co..  South 
Australia.  Swelling  of  ground  and  consequent  crush- 

ing of  shaft  timbers  led  to  the  experiment  of  lining  a 
section  of  the  shaft  with  reinforced  concrete,  This  de- 

parture has  reduced  the  cost  of  maintenance  and  facili- 
tated ore  raising.  Concrete  is  also  used  for  lining  un- 

derground storage  bins. 
Mming  operations  are  carried  on  through  two  verti- 

cal main  shafts,  Taylor's  2,980  ft.,  and  Young's  about 
2,660  ft.  deep,  situated  1,420  ft.  apart  on  the  same  lode. 
Levels  are  opened  at  i  n  tervals  of  1 20  ft  ,  measured  verti- 

cally. The  deep  St  drive  from  Tavlor's  is  the  2,910 
ft.,  while  at  Young's  the  bottom  level  is  2,5.'=0ft.  from 
the  surface.  The  great  depth  of  the  main  workings 
renders  special  provision  for  ventilation  necessary,  and 
an  extensive  scheme  has  been  completed.  In  this  sys- 

tem the  currents  from  the  surface  travelling  through 
the  downcast  (main)  shafts  are  regulated  by  numerous 
doors,  ensuring  the  cooler  air  available  reaching  the 
working  faces,  while  to  increase  the  volume  circulating 
three  old  shafts  have  been  deepened  and  ec|uipped  at 
the  surface  with  electrically-driven  exhaust  fansof  large 

capacity.  Thepresent  depths  of  these  ventilating  shafts 
are  ;  Boor's2,310  ft.,  Ollice  2,070  ft.,  and  Hughes  1,470 
ft.,  while  passes  through  the  worked-out  ground,  win- 

zes, etc.,  serve  as  thoroughfares  for  the  heated  air  from 
the  lower  workings  to  reach  the  inlets  to  the  fan  shafts. 

The  lode  course  is  fairly  continuous  for  a  length  of 
about  2,000  ft.,  but  the  distribution  of  values  is  erratic, 

the  payable  ore  occurring  in  lenses  separated  by  unpro- 
ductive bars.  The  country  rock  is  a  metamorphic  mi- 
caceous schist,  and  the  lode  material  consists  of  altered 

mica  schist  impregnated  with  quartz  carrying  chalco- 
pyrite,  pyrite,  and  pyrrhotite,  the  ore-bodies  varying 
from  4  ft.  to  over  20  ft.  in  thickness,  with  an  average 
sloping  width  of  about  9  ft.  Both  the  country  rock 
and  lode  material  swell  when  exposed  to  the  atmos- 

phere, and  at  the  deep  levels,  although  the  ground  is 
usually  firm  when  first  opened,  within  a  short  time  it 
commences  to  expand,  this  movement  being  sufficient 
to  ultimately  crush  the  heaviest  supporting  timbers, 
and  these  have  to  be  frequently  renewed  in  all  the 
more  important  workings.  .\s  a  consequence  of  the 
constant  repairs  required  to  the  timbers  lining  the  prin- 

cipal shafts,  the  time  available  for  hoisting  and  sending 
material  underground  is  restricted  Under  these  cir- 

cumstances to  provide  storage  for  the  broken  ore  near 
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the  shafts  and  secure  the  highest  practicable  efficiency 
during  hoisting  operations  an  extensive  system  of  un- 

derground storage  bins  has  been  provided  at  both  main 
shafts. 

The  relation  of  these  bins  to  the  shafts  and  the  gen- 
eral arrangement  is  shown  in  Fig,  1  In  their  construc- 

tion, winzes  are  sunk  5  ft.  by  5  ft.  within  timbers,  com- 
mencing from  a  point  in  one  cross  cut  at  such  an  in- 
clination that  they  can  be  equipped  at  each  level  with 

discharge  chutes,  emptying  either  into  the  shaft  haul- 
ing bin  from  which  the  skips  are  loaded,  or  into  the  next 

bin  below.  The  original  practice  was  to  remove  the 
timber,  leaving  the  ground  unsupported,  but  it  was 
found  under  these  conditions  the  sides  caved  so  badly 
that  some  method  of  securing  them  had  to  be  devised. 
A  number  were  lined  with  circular  steel  tubing.  3  ft. 
6  in.  in  diameter,  the  space  between  the  tubes  and  tim- 

ber being  tightly  packed  with  waste  rock.  These  tubes 
were  rolled  from  one  half-inch  plate,  reinforced  with 
heavy  angle  iron  and  made  in  two  sections  for  conveni- 

ence in  handling.  They  gave  generally  satisfactory  re- 
sults, but  latterly,  owing  to  the  scarcity  and  heavy  cost 

of  suitable  plates,  the  bins  have  been  lined  with  cement 
concrete  as  shown  in  Fig.  2. 

From  experiments  made  it  was  ascertained  that  for 
the  concrete  lining  to  successfully  resist  the  abrasive 
action  of  the  coarse  ore  tipping  into  an  empty  or  par- 

tially empty  bin,  it  was  expedient  to  use  a  fairly  rich 
mixture.  The  composition  is  one  part  of  cement,  two 
parts  of  sand,  and  three  parts  of  rock  crushed  to  pass 
a  2  in.  ring,  and  the  minimum  thickness  of  the  concrete 
is  about  loin.  With  this  method  the  bins  are  made 
5  ft.  in  diameter,  the  forms  being  constructed  in  three 

segments,  as  shown  in  Fig.  3.  and  the  timbers  used  to 
secure  the  sides  during  sinking  are  removed,  the  con- 

crete supporting  the  ground.  When  the  forms  are  ta- 
ken out,  several  weeks  are  allowed  for  the  lining  to  dry 

before  placing  the  bin  in  commission 
As  already  stated,  the  repairs  due  to  the  swelling 

ground  are  particularly  heavy  in  connection  with  the 
main  shafts,  and  for  a  considerable  period  after  a  sec- 

tion is  constructed  a  large  proportion  of  the  timbers  has 
to  be  frequently  renewed.  Usually  after  six  or  seven 
years,  however,  the  movement  of  the  surrounding  rock 
gradually  decreases,  although  in  some  portions,  where 
the  ground  is  divided  by  fault  planes,  the  swelling  ac- 

tion is  prolonged,  due  to  the  divisions  in  the  rock  al- 
lowing air  and  moisture  to  penetrate  further  into  the 

sides  of  the  shaft. 
The  shafts  are  timbered  with  sawn  Tasmanian  hard- 

wood sets,  the  ordinary  seis  being  9  in.  by  9  in.,  while 
the  principal  timbers  in  the  opening-out  sets  at  the 
levels  are  12  in.  by  12  in.  square. 

The  successful  application  of  concrete  to  other  pur- 
poses having  shown  its  suitability  for  supporting  ex- 

cavations, at  Taylor's  shaft  a  section  of  the  timbers 
about  -10  ft.  high,  has  recently  been  reinforced  with  ce- 

ment concrete.  This  work  was  carried  out  above  the 
2,430  ft.  level  where  a  slide  enters  the  shaft,  making 
the  ground  so  heavy  that  almost  constant  repairs  have 
been  needed  to  the  timbers  since  this  portion  was  con- 

structed about  seven  vears  ago.  .^s  a  result  of  the  side 
pressure  the  shaft  had  been  forced  nearly  IS  in.  out  of 
alignment,  which  necessitated  removing  the  old  tim- 

bers, as  well  as  sufficient  ground  behind  the  sets  to  gi\  e 
room  for  the  concrete  and  straightening  the  shaft.    The 
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new  timbers  were  erected  in  the  position  required  to 
make  the  shaft  properly  vertical,  and  these,  lined  with 
boards,  served  as  forms.  Owing  to  the  nature  of  the 
rock  it  was  only  practicable  to  remove  one  set  of  old 
timbers  at  a  time,  and  as  soon  as  the  new  frame  was  in 
position  this  was  filled  with  concrete  consisting  of  one 
part  of  cement,  four  parts  of  sand,  and  four  parts  of 
rock  crushed  to  pass  through  a  2  in.  ring.  These  were 
sent  underground  in  separate  lots,  mixed  at  the  near- 

est level,  and  passed  to  the  required  points  through 
wooden  pipes.  For  reinforcing,  old  drill  steel  was  used 
for  vertical  bars,  and  strands  of  worn-out  hoisting  rope, 
previously  annealed,  as  horizontal  binding.  The  ar- 

rangement is  shown  in  Fig.  4. 

The  added  strength  obtained  by  using  concrete  is  at 
least  fifteen  times  that  of  the  Tasmanian  hardwood  sets, 
and  the  ground  is  also  protected  from  the  effects  of  the 
atmospliere  and  moisture,  which  would  materially  as- 

sist in  preventing  movement.  The  rock  removed  at 
the  eastern  endof  theshatt  had  to  be  worked  away  with- 

out blasting,  and  the  utmost  care  exercised  to  prevent 
injury  to  the  electric  cables  conveying  power  to  (he 
drainage  pumps,  as  well  as  the  air  and  water  mains. 
In  order  to  provide  the  required  output,  it  was  neces- 

sary to  continue  using  the  shaft  for  general  hoisting  pur- 
poses, and  the  renewals  and  concreting  were  carried 

out  during  the  week-ends  when  mining  operations  were 
suspended. 

THE  SULPHIDE  CORPORATION'S  SMELTING   PLANT. 
The  annual  meeting  of  the  Australasian  Institute  of 

Mining  Engineers  for  1918  was  held  last  August  at  New- 
castle, New  South  Wales.  Copies  of  papers  read  at 

that  meeting  only  reached  this  country  last  month. 
Among  these  we  find  a  number  relating  to  the  metal- 

lurgical and  chemical  processes  employed  at  the  Cockle 
Creek  works  of  the  Sulphide  Corporation.  This  com- 

pany owns  the  Central  mine  at  Broken  Hill,  and  sends 
its  lead  concentrate  by  sea  to  the  works  at  Cockle  Creek. 
These  works  were  established  in  the  neighbourhood  of 
coal  mines  and  coke  ovens  rather  than  at  the  mine  or 
on  Spencer  Gulf.  The  company  also  does  a  large 
amount  of  custom  smelting. 
We  reprint  herewith  descriptions  of  the  smelting 

plant,  written  by  Guy  Courtney,  and  of  the  sintering 
process,  written  by  W.  J.  Jackson.  Papers  on  other 
departments  will  be  quoted  in  our  next  issue. 

SmeZ^:)!^.  — The  smelting  equipment  consists  of  three 
blast-furnaces,  supplied  with  blast  from  two  sets  of 
vertical  piston  blowers,  each  capable  of  delivering 
8.000  cub.  ft.  of  air  per  minute  at  a  pressure  of  60  oz 
per  sq.  in.  Each  blower  is  belt-driven  by  a  130  h.p. 
motor.  The  maximum  speed  of  the  blowing  engine  is 
35  r.p  m.  No.  1.  the  largest  of  the  three  blast-fur- 

naces, has  a  crucible  area  of  49  5  sq.  ft,  and  measures 
1 1  ft.  6 in.  by  5  ft.  at  the  tuyeres,  from  tapping  floor  to 
feed  floor  35  ft.  9  in.,  and  holds,  when  full.  100  tons  of 
charge.  Blast  enters  through  thirteen  3  in  tuyeres  at 
60  oz.  pressure.  Working  normally,  this  furnace  is 
capable  of  treating  300  tons  of  charge,  exclusive  of  re- 

turned slag  and  coke,  per  24  hours,  with  an  output  of 
100  tons  of  lead.  Tapped  slag  flows  into  a  C.I.  fore- 
hearth  mounted  on  wheels,  where  any  lead  and  matte 
is  caught,  and  the  slag  overflows  into  a  3  ton  cast-iron 
pot,  in  which  it  is  drawn  away  by  an  electric  locomo- 

tive and  poured  over  the  dump.  Forehearths  are 
replaced  several  times  a  shift,  the  full  ones  being  taken 
to  the  matte  shed,  where  they  are  drained  of  matte  and 
ir;id.  and  the  shells  knocked  out.  Any  slag  tapped  out 
of  tliese  forehearths,  together  with  the  shell,  is  returned 
to  the  blast  furnace. 

No.  2  blast-furnace  measures  8  ft.  2  in.  by  4  ft.  4  in. 
at  the  tuyeres,  has  a  crucible  area  of  29  3  sq.  ft.,  and 
is  34  ft.  high  from  tapping  floor  to  feed  floor.  Blast  is 
delivered  through  nine  3  in  tuyeres  at  55  oz  pressure. 
This  furnace  has  a  capacity  of  250  tons  of  charge  in  24 
hours.  The  forehearth  is  similar  to  that  already  men- 

tioned. No.  3  blast-furnace  measures  5  ft.  6  in.  by  2ft. 
9  in.  at  the  tuyeres,  and  has  a  crucible  area  of  15  sq.  ft 
This  furnace  is  chiefly  used  for  smelting  drosses  and 
antimonial  slags  from  ttie  refinery  In  all  cases  the 
slag  is  taken  out  to  the  ikimp  in  the  same  type  of  slag- 
pot,  and  by  the  same  means  of  locomotion. 

The  charging  arrangements  consist  of  a  series  of  bins, 
six  in  number,  situated  conveniently  at  the  back  of  No. 

1  furnace,  and  connected  with  all  three  furnaces  by  a 
2  ft.  gauge  tramway  system. 

Two  jaw-breakers  reduce  all  materials  to  about  4  in. 
mesh,  and  feed  two  bucket  elevators,  which  lift  the 
fluxes  and  ores  to  the  tin  top,  and  deliver  by  means  of 
movable  chutes  into  any  required  bin.  When  full, 
there  is  enough  material  to  last  the  large  furnace  for 
about  35  hours.  A  gang  of  men.  working  day  shift  only, 
keeps  the  bins  charged.  Each  bin  is  provided  with  a 
hopper  scale,  the  hopper  of  which  is  divided  down  the 
centre  into  two  compartments,  so  that  on  opening  the 
bin  door  the  material  is  split  by  the  partition  into  two 
approximately  equal  parts,  equivalent  to  two  or  four 
charges,  according  as  to  whether  the  total  charge  has 
been  weighed  out  for  four  or  eight  charges.  By 
weighing  the  charges  in  this  way,  the  element  of  error 
is  reduced  to  a  very  small  figure. 

Running  underneath  the  scale  hoppers  is  a  3  ft.  track, 
on  which  travels  a  special  type  of  charge  truck,  divided 
into  four  compartments  by  plates  at  right  angles  to  one 
another  In  order  to  facilitate  the  discharge  of  the 
fluxes,  the  truck  is  constructed  on  the  saddle-back 
principle,  and  has  a  door  to  each  of  the  four  compart- 

ments. It  is,  therefore,  possible  to  wheel  four  charges 
at  once,  and  to  discharge  them  independently  of  one another. 

From  the  flux  truck  the  charge  goes  into  a  set  of  four 
tilting  hoppers,  built  to  the  level  of  the  floor,  and  over 
a  pit  in  which  is  the  truck  for  hauling  the  complete 
charge  to  the  top  of  the  furnace.  These  hoppers  are 
tilted  by  means  of  hydraulic  rams  operated  by  control 
le\  ers  The  flux  line  runs  down  the  centre  of  the  hop- 

pers, while  the  Huntington  ■  Heberlein  product  is 
brought  to  either  side  and  crosses  at  right  angles  to  the flux  line. 

The  H.  H.  mixture,  which  constitutes  three-quarters 
of  the  full  charge,  is  hauled  from  the  H.  H.  pot-house 
by  electric  locomotives.  A  rake  of  10  trucks,  equiva 
lent  to  ten  charges,  is  brought  up  and  run  over  a  weigh- 

bridge, where  the  weight  is  adjusted.  It  is  then  taken 
on  to  the  charge-making  floor  and  left  in  position  for 
the  charge-makers  to  handle. 

The  making-up  of  a  charge  is  as  follows  :  The  flux 
truck  is  run  under  the  scales  and  placed  in  such  a  posi- 

tion that  the  flux,  on  discharging  from  the  scale  hop- 
pers, will  split  either  into  two  or  four  charges,  as  re- 

quired. Having  carried  out  this  operation  with  all  the 
required  fluxes,  it  is  run  dow  n  to  the  four  tilting  hop- 

pers, and  one  compartment  discharged  into  each,  a 
charge  of  coke  having  previously  been  placed  in  the 
bottom.  A  truck  of  the  H.  H.  product  is  then  brought 
up  and  its  contents  dumped  in.  after  which  follows  a 
truck  of  returned  slag  from  the  matte  shed,  consisting 
of  slag  pots  and  forehearth  shells.  The  returned  slag 
cars  are  of  a  similar  construction  to  the  flux  wagon,  ex- 
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cept  that  they  are  not  divided  into  four  compartments, 
but  only  into  the  two  made  by  the  saddle 

Having  completed  the  charge,  the  tilting  hopper  dis- 
charges into  a  charge  truck  beneath.  This  truck  is 

hauled  up  an  inclined  way  to  the  top  of  the  furnace  by 
electrical  power,  and  so  arranged  that,  as  a  full  truck 
goes  up,  an  empty  one  descends  on  the  other  side.  On 
arrival  at  the  furnace  feed  floor,  the  feeder  releases  a 
catch,  and  the  hopper,  being  slightly  top-heavy,  turns 
completely  over,  discharging  its  contents  into  the  fur- 
nace. 

The  Sulphide  Corporation  being  a  custom  smelter. 
a  large  variety  of  ores  have  to  be  treated,  resulting  at 
different  periods  in  furnace  slags  of  varying  composi 
tion.  In  consequence  of  this,  it  is  difficult  to  giveanv 
definite  type  of  slag  run,  but,  as  an  illustration,  the  type 
being  run  at  present  is  given  below  ; 

% 
Pb        0  7 
FeO       36  4 
MnO             1  6 

CaO       17-2 
SiO.,       245 
Znd       12  0 

This  slag,  as  before  mentioned,  is  tapped  mto  cast- 
iron  elliptical  pots  and  poured  over  the  dump. 

The  lead  is  tapped  into  small  cast-iron  pots,  and  run 
across  to  the  drossing  furnace.  This  is  a  small  rever- 
beratory  of  about  seven  tons  capacity,  from  whence 
two  products  are  obtained,  lead  bullion  (carrying  most 
of  the  gold  and  silver)  and  dross.  The  dross,  on  being 

removed  from  the  top  of  the  lead,  is  still  fairly  "  wet." 
and  is  transferred  to  a  liquating  furnace,  where  most  of 
the  lead  is  sweated  out  and  returned  to  the  drossing 

furnace.  The  more  or  less  "  dry  "  dross  is  allowed  to 
accumulate  till  there  is  sufficient  to  warrant  No.  3  fur- 

nace being  blown  in .  and  the  accumulated  stock  smel  ted . 
The  lead  from  the  drossing  furnace  is  tapped  into 

two  rings  of  100  moulds  each,  which  revolve  on  their 
own  axes.  On  cooling,  the  bars,  which  weigh  about 
851b.  each,  are  stamped  with  a  letter  and  number,  in 
lots  of  2.600  bars,  or  nearly  100  tons,  and  sent  for 
treatment  to  the  refinery  L,ead  matte,  caught  in  the 
forehearths,  is  tapped  into  cast  steel  moulds,  set  in  a 
revolving  ring,  and  from  thence  carted  to  the  Krupp 
mills  at  the  roasting  plant,  and  crushed  ready  for  in- 

corporating in  the  H.  H.  mi.xture.  Any  lead  found  in 
the  forehearths,  which  has  not  been  previously  lapped 
at  the  smelter,  is  cast  into  moulds  and  sent  to  the  dross- 

ing furnace. 
In  order  to  remove  the  shells,  the  forehearth  is  run 

into  a  lipping  cage,  which  turns  upside  down,  when, 
by  means  of  a  bar,  the  forehearth  shell  is  knocked  out. 
The  slag  shells  remaining  in  the  slag  cars,  after  the 
liquid  contents  have  been  poured  over  the  dump,  are 
also  brought  back  to  the  maite  shed,  and  tipped  along- 

side the  shells  from  the  foiehearth.  A  3  ft.  tramway 
runs  through  this  building  on  a  track  sunk  into  the 
ground,  so  that  the  top  of  the  return  slag  trucks  are  on 
a  level  with  the  main  fioor.  The  various  shells  are 
broken  up,  loaded  into  these  trucks,  and  drawn  to  the 
smelter-charge  hopper  by  an  electric  locomotive.  The 
only  slag  which  is  added  to  the  smelter  charge  is  that 
sufficient  to  keep  these  shells  worked  up. 

Sintering.  All  ores  arriving  at  the  works  which  con- 
tain more  than  3%  sulphur,  together  with  all  sandsand 

other  fine  residues,  are  delivered  to  the  roasting  depart- 
ment. Those  that  are  in  acoarsecondi  tion  are  first  sent  to 

the  crushing  plant,  consisting  of  15  in  by  9  in.  jaw  crush- 
ers and  two  No.  5  Krupp  mills.  The  ore  is  here  crush- 
ed through  a  quarter  mesh  screen.  Any  pyritic  con- 

centrates high  in  sulphur  are  given  a  preliminary  roast 

ing,  to  bring  the  sulphur  contents  down  to  about  12%, 
and  the  roasted  material  is  delivered  to  the  H.H. 
charge-making  bins.  Here  the  various  ores,  sands, 
residues,  roasted  pyrites,  together  w-iih  about  12%  of 
limestone,  are  made  up  into  1  ton  charges  in  hopper 
trucks  with  bottom  discharge.  The  trucks  are  eleva- 

ted by  hydraulic  lifts  to  a  tramway  running  over  the 
roasting  furnaces,  and  the  contents  are  dropped  into 
hoppers  over  each  furnace,  from  whence  the  mixture 
is  fed  into  the  centre  of  each  furnace  by  means  of  a 
Challenge  ore-feeder. 

A  typical  charge  would  contain  : 
% 

Pb       50 

SiOj         7 
FeO         7  5 
CaO         6 
MnO        2  3 
ZnO       10 

'      S          15 
The  mixture  is  now  given  a  roasting  in  a  modified 

Godfrey  furnace,  which  brings  the  sulphur  contents 
down  to  about  9  5%.  This  furnace  is  gas-fired,  and 
consists  of  a  rotating  circular  hearth,  21  ft.  in  diameter, 
supported  on  a  wheel  race,  and  covered  by  a  low,  dome- 
shaped  roof.  The  charge,  as  already  stated,  is  fed  in- 

to the  centre  of  the  furnace  through  a  hopper  with  a 
Challenge  feed,  and  worked  outward  by  blades  attach- 

ed to  a  fixed  radial  arm.  At  each  revolution  it  is  turn- 
ed over  and  outward,  the  amount  of  deflection  of  the 

blades,  which  are  adjustable,  and  the  rate  of  rotation 
of  the  hearth  determining  the  output  of  the  furnace. 
There  are  ten  of  these  furnaces  in  two  rows  of  five, 
each  with  an  output  of  30  tons  per  day  (24  hours). 
They  are  driven  by  a  duplicate  steam  engine  of  18  h  p. 
(which  allows  of  great  variation  of  speed)  off  two  main 
shafts  by  belt  drives,  each  furnace  requiring  about  2J 
h.p.  One  man  looks  after  four  furnaces.  The  object 
of  the  roasting  in  these  furnaces  is  not  only  to  reduce 
the  sulphur  contents  down  to  about  9  5%,  but  also  to 
agglomerate  the  fine  particles  so  that  the  roasted  ma- 

terial will  be  in  a  granular  condition,  which  form  is 
most  suitable  for  the  subsequent  treatment  in  the  H.H. 

pots 

The  gas  for  firing  the  roasters  comes  direct  from  the 
Mond  gas  plant,  and  is  led  into  the  brick  combustion 
chamber  of  the  furnaces  through  a  gas  burner,  through 
which  a  number  of  air  pipes  pass.  The  gas  and  air  thus 
become  mixed  as  they  pass  into  the  combustion  chajn- 
ber.  Fitted  to  the  front  of  the  box  is  a  wrought- 
iron  sliding  plate,  perforated  with  a  number  of  holes 
coinciding  with  the  air  pipes  leading  through  the  box. 
As  the  sliding  plate  is  worked  backwards  or  forwards 
it  opens  orcloses  the  air  holes,  thus  regulating  the  supply 
of  air  to  the  combustion  chamber  The  supply  of  gas 
is  controlled  by  a  gate  valve  on  top  of  the  cast- iron  box 
or  burner. 

The  hot  roasted  ore  is  discharged  at  the  periphery 
of  the  hearth  into  brick  lined  boxes,  which  keep  the 
material  hot  while  sufficient  is  accumulating  to  fill  one 
of  the  trucks,  by  which  the  roasted  ore  is  conveyed  to 
the  H.H.  pot-house.  When  sufficient  ore  has  accu- 

mulated in  the  various  boxes  to  make  up  a  train- load, 
it  is  allowed  to  drop  out  of  the  hoppers  into  special  side- 
tipping  trucks,  rnn  on  a  2  ft.  gauge  tram  line.  These 
trucks  are  pushed  out  on  to  the  main  line,  where  they 
couple  together  automatically,  and  are  hauled  by  a  5 
ton  electric  locomotive  upa4?o  incline  into  the  H.H. 
pot-house. 

This  plant  consists  of  24  pots,  each  capable  of  hold- 
ing 5  tons.  The  charge  floor  is  built  up  level  with  the 

top  of  the  pots,  which  facilitatescharging.     The  H.H. 
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pots  are  cast  iron  of  elliptical  form,  hung  on  hollow 
trunnions  About  6  in.  from  the  bottom  a  perforated 
plate  fits  horizontally.  This  is  held  in  position  by  four 
studs,  which  are  fixed  into  the  sides  of  the  pot,  and 
projectabout  1  in.  over  the  top  of  the  plate.  The  space 
under  the  plate  acts  as  a  wind-box.  The  air-blast 
passes  through  the  hollow  trunnion  down  a  pipe  out- 

side the  pot,  and  enters  the  wind-box.  There  is,  there- 
fore, no  necessity  for  detaching  and  re-attaching  the 

air  pipe  after  each  tipping  of  the  pot. 
A  hood  rests  on  the  flanged  edge  of  the  pot,  making 

a  fairly  close  joint,  which  is  made  airtight  by  a  lute 
consisting  of  flue  dust  and  clay.  It  is  provided  with 
two  small  doors  or  inspection-holes,  through  which  the 
charge  is  barred  when  blowholes  make  their  appear- 

ance. They  are  also  fitted  with  a  telescopic  arrange- 
ment, which  allows  the  hoods  to  be  easily  swung  up 

during  charging  or  tipping  operations.  The  hot  roast- 
ed ore  when  it  arrives  at  the  pot-house,  is  tipped  direct 

into  the  pots.  The  charge  is  levelled,  and  an  air-blast 
of  from  10  to  12  oz.  pressure  is  turned  on.  Thermo- 
chemical  action  takes  place.  The  ore  is  desulphurized 
to  a  low  point,  and  the  heat  generated  by  the  reaction 
is  sufficient  to  fuse  or  sinter  the  mass,  with  the  excep- 

tion of  a  little  fines  on  the  top  of  the  pot,  which  are 
returned  to  the  raw  mixture,  and  worked  ofl  in  small 
amounts  to  each  charge.  It  takes  from  six  to  eight 
hours  to  finish  the  operation.  The  pot  is  then  turned 
over,  and  the  sintered  mass  falls  on  to  the  breaking 
floor  beneath  Here  it  is  cooled  by  spraying  with  water, 
and  broken  up  to  6  in.  lumps. 

One  essential  difference  in  the  process  from  the  gen- 
eral practice  is  that  the  charge,  after  roasting,  is  not 

wetted  and  cooled,  but  arrives  at  the  H.H.  pots  at 
a  dull  red  heat.  No  fire  is  built  in  the  pot,  the  heat 
retained  by  the  ore  being  sufficient  to  start  the  reaction 

when  the  blast  is  turned  on,  whereby  there  is  a  con- 
siderable saving  in  fuel  and  labour. 

The  gas  pipes  from  the  hoods  connect  with  four 
main  overhead  pipes,  two  of  which  convey  the  gas 
suitable  for  acid-making  to  the  acid  chambers.  The 
other  two  are  used  for  bypassing  the  unsuitable 
gases  to  two  iron  stacks,  which  discharge  into  the  at- 

mosphere. .'\s  the  operation  develops,  it  is  expected 
that  the  whole  of  the  gases  will  be  used  for  acid  mak- 

ing, about  S0°o  of  the  gases  being  serviceable  for  this 

purpose. To  one  trunnion  of  each  pot  is  fitted  a  wheel  about 
4  ft  in  diameter,  which  has  a  heavy  toothed  boss. 
These  teeth  engage  with  a  pawl,  which  holds  the  pot 
in  position  while  working.  When  it  is  ready  to  tip, 
the  pawl  is  knocked  out,  a  chain  is  passed  round  the 
wheel,  and  the  pot  pulled  over  by  means  of  a  two-ton 
block-and-tackle.  The  sintered  mass,  weighing  about 
four  tons,  falls  on  to  the  breaking  floor,  10  ft.  below. 
This  floor,  which  stands  about  four  feet  above  the  sur- 

rounding level,  has  been  built  up  by  running  in  molten 
slag  to  a  depth  of  six  feet.  The  block  has  been  cover- 

ed with  concrete,  reinforced  with  60  lb.  railway  irons 
laid  side  by  side.  These  overhang  by  about  one  foot, 
and  project  just  over  the  top  of  the  side-tipping  trucks, 
which  stand  on  a  line  running  each  side  of  the  break- 

ing floor.  This,  together  with  the  fact  that  the  floor 
has  a  slight  fall  to  each  side,  enables  the  sintered  pro- 

duct to  be  easily  pushed  into  the  charge  trucks.  When 
full  they  are  drawn  asvay  to  the  smelters  by  the  five- 
ton  electric  locomotive  already  mentioned. 

The  blast  for  the  H  H.  pots  is  supplied  through  a 
20  in.  main  from  a  Root  blower,  driven  by  a  60  h  p. 
variable-speed  motor,  the  actual  power  required  being 
about  30  horsepower. 

Other  papers  will  be  quoted  in  the  next  issue. 

H.   K.   PICARD   ON   ZINC   AND   LEAD   METALLURGY. 

.'\s  promised  last  month  we  give  herewith  extracts 
from  the  presidential  address  delivered  by  Mr.  H.  K. 
Picard  before  the  Institution  of  Mining  and  Metallurgy 
on  May  8.  Owing  to  exigencies  of  space  we  confine 
these  extracts  to  the  portions  of  the  address  dealing 
with  zinc  and  lead  metallurgy.  In  our  editorial  col- 

umns we  refer  to  some  other  points  in  his  address. 
There  has  not  been  any  marked  improvement  of  first 

importance  in  zinc  smelting  during  recent  years,  though 
general  advance  in  matters  of  detail  may  be  recorded. 
The  problem  of  the  mechanical  roasting  of  the  ores  can- 

not yet  be  considered  as  completely  solved,  especially 
for  the  more  refractory  types  such  as  Broken  Hill  con- 

centrates, which  form  so  laige  a  proportion  of  the 
world  s  supply  of  raw  material.  Though  improvement 
has  been  effected  in  this  direction,  as  exemplified  by 
the  Kidge  and  Spirlet  furnaces,  it  is  significant  that  in 
the  latest  zinc  works  to  be  erected  in  this  country,  the 
management  has  adopted  the  hand-rabbled  Delplace 
furnace  as  being  the  type  best  suited  to  their  require- 

ments. These  works,  situated  at  Avonmouth,  are  be- 
ing constructed  by  the  National  Smelting  Co.,  and  are 

designed  for  an  ultimate  output  of  50,000  tons  of  zinc 
per  annum.  These,  when  completed,  with  extensions 
of  other  existing  works,  should  go  far  towards  estab- 

lishing the  industry  in  this  country  on  a  much  sounder 
basis  than  existed  before  the  war.  No  effort  is  being 
spared  to  make  the  Avonmouth  works  thoroughly  effici- 

ent and  up-to-date.  The  general  lay-out  is  well  de- 
signed, and  provision  is  made  for  future  extensions 

The  pottery  has  a  capacity  of  45,000  retorts,  and  is  ar- 
ranged for  convenient  handling  in  and  out ;  two  hy- 
draulic pot  presses  are  to  be  installed  (one  of  which  is 

already  erected),  which  will  supply  the  retorts  for  the 
1 6  retort  furnaces  contemplated .  These  are  of  modern 
gas-fired  type,  the  retorts  being  arranged  in  four  rows, 
back-to-back.  The  air  is  pre  heated  in  regenerative 
chambers  under  the  furnaces :  they  are  protected  from 
injury  due  to  slag  from  broken  pots  by  the  interposition 
of  a  layer  of  chrome-iron  ore  between  the  regenerators 
and  the  retort  chamber.  Five  gas  producers  are  pro- 

vided for  each  pair  of  furnaces,  two  being  in  regular 
use  for  each  furnace,  the  fifth  being  a  spare  one  which 
can  be  turned  on  to  either  furnace  as  may  be  required. 
Though  Delplace  furnaces  are  being  installed  for  roast- 

ing, the  management  is  erecting  one  of  special  design, 
upon  the  results  of  which  future  additions  will  depend. 
The  former  are  of  large  type,  having  6  muffled  hearths 
each  with  18  sections,  and  should  be  capable  of  dealing 
with  20  tons  of  raw  concentrates  per  day.  Special  care 
has  been  taken  in  the  design  to  ensure  easy  renewals  of 
the  hearths  as  required.  [Owing  to  the  uncertainty  of 
the  zinc  position,  the  scarcity  and  high  cost  of  labour, 
and  other  reasons,  the  erection  of  the  AvonQiouth 
works  has  been  delayed. — Editor.] 

In  view  of  the  present  high  cost  of  labour  and  ma- 
terial and  the  improved  extraction  now-  called  for,  much 

attention  has  lately  been  given  to  the  question  of  treat- 
ing retort  residues  for  their  metallic  contents,  both  as 

to  still  contained  zinc,  and  other  metals  such  as  lead 

and  silver,  if  present.  It  has  been  proposed  to  blow- 
such  residues  on  Wetherill  grates,  but  this  yields  a 
mixed  product  of  zinc  oxide  and  lead  sulphate  and  af- 

fords only  a  partial  elimination  of  the  silver.  Other 
objections  are  the  inferior  quality  of  the  product  (due 
to  a  certain  amount  of  fine  grit  being  carried  over  with 
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he  fumes),  while  if  silver  be  present  the  blown  fume 
acquires  a  pinkish  tint,  rendering  it  unsuitable  for  paint 
purposes  ;  further,  the  silver,  both  in  the  fume  and  the 
ultimate  residues,  is  lost.  In  the  absence  of  silver,  a 

market  exists  for  the  zinc  oxide-lead  sulphate  product, 
if  free  from  grit  and  carrying  about  20%  of  lead  ;  such 
a  mixture  makes  a  paint  of  covering  power  superior  to 
pure  zinc-white,  besides  being  cheaper.  For  ores  of  a 
less,complex  character,  blowing  the  residues  ofiers  fair 
possibilities,  and  it  has  even  been  proposed  to  modify 
the  usual  distilling  practice  in  the  direction  of  only  re- 

covering the  more  easily  distilled  portion  of  the  zinc, 
calling  for  the  employment  of  a  smaller  amount  of  re- 

ducing coal  and  leaving  a  richer  zinc  residue  for  blow- 
ing. Such  a  procedure  would  increase  the  capacity  of 

the  distilling  furnace  and  result  in  longer  life  of  retorts, 
as  they  would  not  require  to  be  submitted  to  the  high 
final  temperature  necessary  to  drive  off  the  last  units 
of  zinc. 

Wet  processes  forzinc  extraction  with  the  subsequent 
recovery  of  the  metal  by  electrolysis  have  now  become 

firmly  established  ;  Ashcroft's  pioneer  work  in  this  di- 
rection will  be  remembered.  The  conditions  necessary 

for  success,  notably  roasting  at  a  low  temperature  to 
avoid  the  formation  of  insoluble  ferrite,  and  the  subse- 

quent perfect  purification  of  the  solution  are  now  well 
understood,  the  latter  condition  being  demanded  by 
the  necessity  for  keeping  the  deposited  zinc  in  a  passive 
state  to  prevent  re  solution.  As  a  necessary  conse- 

quence electrolytic  zinc  will  always  be  highly  pure  com- 
pared even  with  the  redistilled  zinc  producible  from  re- 
torted metal.  Much  discussion  has  taken  place  as  to 

the  possibility  of  the  electrolytic  process  displacing  the 
older  method  ;  but  it  seems  probable  that  for  some  years 
to  come  both  processes  will  survive,  and  that  local  con- 

ditions with  regard  to  nature  of  ore,  power-cost,  and 
facilities,  etc.,  will  determine  which  method  shall  be 
adopted  for  any  particular  case.  It  may  be  said  for  the 
electrolytic  process  that  it  certainly  permits  the  utiliza- 

tion of  low-grade  and  complex  zinc  ores  which  could 
never  be  available  to  the  retort  process.  As  an  ex- 

ample, the  Canadian  Mining  &  Smelting  Co.  are  treat- 
ing ores  by  this  method  at  Trail,  which  assay  as  low 

as  20%  zinc  and  carry  14%  of  lead.  Further,  com- 
bination dry-and-wet  processes  are  likely  to  develop 

wherein  the  zinc  oxide  (and  lead  if  present)  are  concen 
trated  as  a  fume  for  subsequent  treatment  by  solution 
of  the  zinc  followed  by  electrolysis.  Such  methods 
have  the  advantage  of  yielding  a  zinc  solution  which 
requires  the  minimum  of  purification,  while  leaving 
other  metallic  contents  in  a  form  recoverable  by  smelt- 
ing. 

At  Anaconda,  Laist  has  proceeded  in  a  reverse  direc 
tion,  by  first  extracting  roasted  flotation  concentrates 
with  acid,  electrolysing  the  purified  solution,  and  treat- 

ing the  residues  by  volatilization  in  a  reverberatory  fur- 
nace, the  contained  zinc  being  recovered  as  oxide. 

According  to  recently  published  information,  Laist  no 
longer  recovers  the  zinc  by  volaiilization,  confining 
this  operation  to  the  saving  of  the  lead,  while  the  zinc 
passes  into  the  slag.  How  far  this  is  due  to  more  perfect 
original  extraction  of  the  zinc  in  solution  in  the  previous 
operation  is  not  stated. 

The  war  brought  about  a  large  demand  not  only  for 
the  highly-pure  electrolytic  zinc  of  99  95%  grade,  but 

also  for  metal  of  99  9",',  purity  obtainable  by  the  re- 
distillation of  ordinary  brands,  and  even  of  hard  spel- 

ter which  containsaboul  90  to92%  zinc,  the  balance  be- 
ing mainly  iron.  The  method  chiefly  adopted  in  this 

country  was  devised  by  Fricker,  who  distils  the  metal 
in  vertical  closed  crucibles  provided  with  connecting 
pipes  leading  into  a  brick  condensing  chamber  common 

to  a  number  of  pots,  generally  eight.  The  lead  and 
other  impurities  are  prevented  from  passing  over  with 
the  zinc  vapour  by  covering  the  surface  of  the  molten 
metal  with  a  floating  filter  gf  crushed  coke,  or  similar 
porous  material.  By  this  process  large  quantities  of 
refined  metal  have  been  produced  for  cartridge-brass 
and  other  purposes.  How  far  the  demand  for  high- 
grade  zinc  will  persist  for  ordinary  commercial  uses  is 
uncertain.  For  most  alloys  containing  a  substantial 
percentage  of  zinc,  as  also  for  galvanizing,  ordinary 
brands  of  spelter  are  sufficiently  pure  ;  hence  consum- 

ers are  not  likely  to  pay  the  higher  price  demanded  for 
purity  metal.  The  galvanizer  would  prefer  pure  zinc 
if  obtainable  at  a  reasonable  price,  as  a  more  durable 
product  results  from  its  use.  The  latter  will  therefore 
have  to  compete  with  G. OB.,  and  producers  may  per- 

haps be  forced  to  accept  a  price  only  greater  in  pro- 
portion to  the  higher  uniiage  of  the  purer  product. 

Before  leaving  the  subject  of  zinc  metallurgy,  refer- 
ence may  be  made  to  the  manufacture  of  zinc  oxide  in 

this  country.  Before  the  war  practically  the  whole  of 
ourrequirementsweremetfrom  Continental  and  Ameri- 

can sources.  Indeed  our  secondary  products  were,  in 
some  cases  bought  by  German  firms,  exported  to  the 
Continent  for  treatment  and  the  zinc  oxide  produce 
again  sold  to  us.  War  conditions  have  since  brought 
about  theestablishment  of  a  home  zinc-oxide  industry  : 
and,  as  in  other  cases,  we  now  produce  this  material 
of  a  quality  equal  in  all  respects  to  that  hitherto  im- 

ported. Works  capable  of  producing  50  tons  or  more 
per  week  are  running  regularly,  and,  given  reasonable 
protection  agamst  unfair  competition,  there  seems  no 
reason  why  the  whole  of  our  requirements  should  not 
henceforward  be  met  from  home  sources.  The  oxide 
is  manufactured  by  distillation  of  hard  spelter,  scrap, 
etc.,  with  subsequent  burning  of  the  volatilized  metal 
to  oxide,  which  is  collected  in  bag-house  plant  in  the 
usual  way.  Technical  details  as  to  pipe-arrangements, 
fan-capacities, etc.,  have  been  worked  out,  and  the  con- 

ditions necessary  for  the  production  of  the  highest 
quality  product  have  been  established.  No  doubt  there 
will  still  be  competition  from  American  oxide,  produced 
directly  from  ore,  owing  to  the  lower  cost  of  the  raw 
material  employed.  This  oxide,  though  of  inferior 
colour,  is  suitable  for  many  purposes  such  as  rubber 
filling  :  moreover  it  possesses  the  advantage  of  high 
density.  Oxide  production  from  ores  and  residues 
though  not  yet  established  in  this  country  is  being  in- 

vestigated, and  there  is  reason  to  anticipate  that  this 
may  eventually  prove  successful. 

In  South  Wales  zinc-dust  (zinc  blue)  has  recently 
been  manufactured  direct  from  metallic  scrap  and  a 
product  obtained  which  is  far  superior  to  that  derived 
as  a  byproduct  from  the  retort  process  :  the  latter  usu- 

ally contains'about  85%  of  active  zinc  while  the  former 
carries  not  less  than  95% .  The  demand  of  high-grade 
zinc  dust  in  the  dyeing  industry  is  large,  while  owing 
to  its  superior  reducing  value  it  should  have  a  good  out- 

let in  gold- precipitation.  The  prepared  fume  is  screened 
in  a  flour-miller's  bolting  machine  ;  owing  to  its  granu- 

lar character  no  difficulty  is  experienced  in  screening. 
The  product  though  excessively  fine  is  uniform  in  size 
of  particle  and  free  from  dust ;  under  the  microscope 
each  grain  is  seen  as  a  brilliant  metallic  sphere.  A 
word  may  be  said  as  to  the  perfection  of  the  bolting 
machine  for  screening  fine  powders  ;  this  has  been  de- 

veloped to  meet  the  stringent  requirements  of  the  corn 
milling  industry,  and  if  better  known  would  no  doubt 
find  application  in  screening  dry  crushed  ore. 

In  the  metallurgy  of  lead  recent  advances  seem  to  be 
in  detail  rather  than  in  fundamental  improvements. 
In  the  stress  of  recent  years  there  has  been  small  op- 
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portunity  of  developing  new  processes  in  industries  that 
are  well  established  on  recognized  lines,  such  efforts 
being  rather  devoted  to  specialties  called  for  by  the 
war.  Mention,  however, .may  be  made  to  progress  in 
hydro-metallurgy,  as  applied  to  oxidized  lead  ores. 
This  has  been  limited  to  brine  treatment  with  or  with- 

out the  addition  of  sulphuric  acid  to  carbonate  and  sul- 
phate ores.  This  process  has  been  tested  in  America 

as  well  as  in  North  Wales,  where  a  small  plant  was 
working  until  the  difficulties  of  obtaining  supplies 
caused  a  temporary  cessation  of  operations.  In  this 
case  the  material  to  be  treated  consi'sted  of  an  extensive 
dump  of  blende  and  lead  sulphate  slimes.  Vannercon- 
centration  yields  a  mixed  product  of  no  value  until 
further  separated.  This  is  effected  by  agitating  the 
concentrates  with  hot  saturated  brine  at  70^0. ,  where- 

by the  lead  sulphate  is  completely  dissolved,  with  the 
equivalent  formation  of  sodium  sulphate.  The  pres- 

ence of  this  salt  in  growing  proportions  interferes  with 
the  solubility  of  the  lead  sulphate,  and  must  therefore 

be  removed  by  the  addition  of  the  equivalent  amount 
of  calcium  chloride.  The  lead  solution  is  filtered  from 
the  blende-calcium  sulphate  residues,  and  precipitated 
with  slaked  lime,  re-forming  a  portion  of  calcium  chlor- 

ide ;  about  50%  of  the  chloride  is  regenerated,  the  bal- 
ance of  the  chlorine  being  precipitated  with  the  lead  as 

oxy-chloride.  The  blende  calcium  sulphate  residues 
are  then  re-treated  on  a  vanner,  which  effects  perfect 
separation  of  the  easily  removed  flocculent  sulphate, 
leaving  a  saleable  blende  concentrate.  The  chief  ob- 

jection to  the  process  lies  in  the  chloride  present  in  the 
lead  precipitate  involving  volatilization  loss  in  smelt- 

ing, but  this  may  be  overcome  by  precipitating  the  lead 
by  electrolysis,  using  soluble  iron  anodes  This  pro- 

cess is  limited  in  its  usefulness  by  the  relatively  small 
quantity  of  material  available  and  by  its  inapplicability 
to  silver  or  gold  contents.  It  may,  however,  develop 
in  the  direction  of  the  treatment  of  low-grade  sulphide 
ores,  after  a  sulphating  or  chloridizing  roast  at  a  tem- 

perature low  enough  to  prevent  the  volatilization. 

The  Broken  Hill  Ore-bodies. — In  our  issue  of  March , 
1915,  we  illustrated  a  model  of  the  Broken  Hill  lodes 
and  ore-bodies  made  by  Mr.  O.  Trickett,  and  we  quoted 
a  description  of  the  model  by  Mr.  F.  Danvers  Power. 
The  Industrial  Australian  and  Mining  Standard 
for  February  27  and  March  6  gives  some  particulars  of 
a  new  theory  relating  to  these  ore-bodies  brought  for- 

ward by  the  brothers  Marshall,  together  with  a  state- 
ment on  the  subject  by  Mr.  Danvers  Power.  The  latter 

savs  that  as  far  as  can  be  gathered,  the  Marshalls  con 
sider  the  Broken  Hill  line  of  lode  to  consist,  not  of  one 

continuous  ore- body,  but  of  a  number  of  lenticular  ore- 
bodies,  separated  from  each  other,  and  occupying  the 
troughs  of  inverted  saddles.  The  lateral  pressure  which 
is  held  to  have  been  responsible  for  inverting  the  rocks 
appears  in  places  to  have  also  been  responsible  for 
much  overfolding  of  the  leg  of  the  syncline.  End 
pressure  has  been  responsible  for  pressing  the  whole 
channel  into  a  series  of  crescent-shaped  domes  and 
hollows,  which  have  been  tilted,  giving  the  synclines 
a  pitch  of  about  one  in  two.  An  example  of  one  of 
these  domes  is  in  the  Block  14  mine.  North  from  this 

mine  the  lenses  pitch  north.  South  of  Block  14  op- 
posite conditions  exist.  The  Marshalls  claim  that  in- 

stead of  continuing  to  pitch  north  and  south,  a  point 
must  eventually  be  reached  where  the  folds  will  come 

to  the  surface  again,  and  that  the  places  w-here  they  do 
this  is  at  the  old  Rising  Sun  shaft  to  the  south,  and  at 
the  northern  end  of  the  Round  Hill  to  the  north,  and 

again  in  two  places  between  Round  Hill  and  Stephen's Creek. 
Mr.  E.  F.  Pittman,  when  Government  Geologist  of 

New  South  Wales,  in  a  report  published  in  1S93,  be- 
fore the  mines  were  well  opened  up,  wrote  :  "The  prin- 
cipal impression  conveyed  to  my  mind  is  that  the  Bro- 

ken Hill  ore  deposits  do  not  occur  in  what  is  known  as 
ordinary  true  fissure  lodes,  but  should  be  referred  to 
what  are  called  segregated  lodes  of  the  type  known  in 

the  Bendigo  District  (Victoria)  as  saddles.''  This,  of 
course,  referred  to  the  physical  form,  not  to  the  ore 
contents.  This  view  caused  a  good  deal  of  criticism 

at  the  time  in  certain  quarters,  as  the  "  true  fissure 
veins  "  were  more  popular,  but  later  developments  have 
borne  out  Mr.  Pittman's  views.  One  is  so  accustomed 
to  see  cross-sections  of  lodes  which  are  really  domes, 
that  those  who  are  unaccustomed  to  interpret  such  sec- 

tions are  apt  to  look  on  them  as  representing  open 
bodies  which  just  tail  out  or  split  up  like  any  ordinary 
fissure.  In  Nova  Scotia  such  deposits  are  called 

"  domes,"  which  they  are,  even  if  elongated,  not  "  sad- 

dles." There  is  no  doubt  about  the  contorted  country 
along  the  line  of  the  Broken  Hill  lode,  and  before  the 
large  open-cuts  were  worked  out,  the  folds  and  their 
relation  to  the  lode  were  exposed  today.  Just  as  lat- 

eral folds  have  their  ups  and  downs,  so  have  end  folds  ; 
therefore  there  is  nothing  unreasonable  in  expecting  the 
stratum  which  is  pitching  underfoot  to  crop  out  at  the 
surface  again  farther  on.  It  is  only  what  one  would 
expect  if  the  force  exerted  was  sufficient,  and,  if  the 
numerous  fractures  due  to  earth  movements  were 
brought  into  communication  with  mineral  solutions, 
two  of  the  main  essentials  to  an  ore  deposit  would  exist. 

In  the  illustrations  of  the  model  of  the  lode  already 

referred  to,  the  general  elongated  dome-like  nature  of 
the  lode  is  to  be  clearly  seen,  while  a  cross-section  of 
Block  10  illustrates  the  folding  of  the  country,  and  its 
relation  to  what  would  appear  to  be  the  main  lode ;  the 

latter  persistently  occupying  the  position  of  an  attenua- 
ted leg  of  the  fold,  but  continuing  past  the  syncline. 

Barite. — In  the  South  African  Journal  of  Indus- 
tries for  February  Dr.  Percy  A.  Wagner  writes  on  bar- 

ite (barytes).  giving  an  account  of  its  uses  and  of  its  oc 
currence  in  South  Africa. 

Barite  has  a  very  wide  distribution  and  is  found  in  a 
variety  of  associations.  It  is  a  common  gangue  min- 

eral in  lead  and  zinc  deposits,  and  forms  veins  in  schist, 
gneiss,  and  sandstone.  It  is  also  frequently  found  re- 

placing limestone  and  dolomite.  The  important  barile- 
pyrite  deposits  of  Meggen  in  Westphalia  are  believed 
by  some  authorities  to  be  of  sedimentary  origin.  The 
principal  sources  of  supply  in  order  of  importance  are 
the  United  States,  Germany,  and  England.  In  Ger- 

many and  England  barite  is  pre-eminently  a  vein  min- 
eral The  bulk  of  the  United  States  output  is,  on  the 

other  hand,  obtained  from  residual  deposits  in  which 
the  barite  occurs  as  nodules  and  lumps  scattered 
through  clay  derived  from  the  weathering  of  limestone 
and  dolomite. 

The  main  use  of  barite  is  in  white  pigments,  in  which 
it  is  generally  mixed  with  white  lead  or  zinc  white,  or 
a  combination  of  both.  The  basis  of  lithophone  paint, 

for  example,  is  a  mixture  of  roughly  68°o  of  barium 
sulphate,  7%  of  zinc  oxide,  and  25°.i  of  zinc  sulphide. 
It  is  claimed  that  the  addition  of  barite  makes  the  pig- 

ments more  permanent  and  less  liable  to  be  attacked 

by  acids.  "The  mineral  is  also  largely  employed  for 
giving  weight  and  finish  to  certain  kinds  of  paper. 
Other  uses  arefor  coaling  canvasham-sacks,  for  bleach- 

ing flannel,  for  making  artificial  ivory  and  pottery  glazes, 
and  the  manufacture  of  baiium  salts.     The  most  im- 
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portant  of  these  salts  are  ihechloiide  used  as  a  rat  pois- 
on and  insecticide,  the  peroxide  used  in  the  preparation 

of  hydrogen  peroxide  and  oxygen,  the  precipitated  sul- 
phate or  blanc  fixe,  used  in  the  rubber,  paint,  and  pa- 

per trades,  the  nitrate  used  in  the  chemical  and  explos- 
ives trades,  and  the  carbonate  used  in  the  manufacture 

of  glass  and  ceramic  ware.  Barite  is  also  used  for 
adulterating  flour,  and  in  sulphuric  acid  works  for 
jointing  ana  acid-proof  packing. 

To  suit  the  requirements  of  the  paint  trade,  which 
absorbs  most  of  the  barite  mined,  the  mineral  has  to 
be  very  finely  ground  and  of  pure  white  colour.  The 
grinding  is  generally  accomplished  inbuhr-millsarrang- 
ed  in  series,  as  many  as  eleven  sets  of  stones  being  em- 

ployed in  some  plants.  After  passing  the  last  mill  the 
powder  is  bolted  through  cloth  and  packed  in  bags  or 
barrels.  In  order  to  obtain  a  particularly  fine  product 
of  uniform  grade,  grinding  by  buhr  stones  is  in  some 
American  plants  supplemented  by  water  flotation.  As 
a  preliminary  to  fine  grinding,  most  varieties  of  barite 
have  to  be  bleached  in  order  to  secure  the  necessary 
degree  of  whiteness.  This  is  done  by  treating  the  crude 
ore,  crushed  to  a  size  dependent  on  the  form  in  which 
the  impurities  are  present,  with  hot  dilute  sulphuric 
acid  in  large  lead-lined  wooden  or  steel  vats,  the  heat- 

ing and  agitation  being  effected  by  blowing  steam 
through  the  sludge.  In  some  plants,  however,  me- 

chanical stirrers  are  employed. 
Barite  comes  on  to  the  market  in  its  crude  state  and 

in  a  pulverized  and  bleached  condition.  It  is  valued 
according  to  colour  and  purity,  and  in  the  case  of  the 
ground  product  on  its  degree  of  fineness.  For  the  paint 
trades  colour  counts  for  more  than  purity,  the  various 
grades  being  arranged  on  that  basis.  The  two  most 
objectionable  impurities  in  barite  intended  for  the  paint 
trade  are  lime  and  iron  ;  the  former  on  account  of  its 

disintegrating  action  in  a  paint  whose  other  constitu- 
ents may  have  acid  properties,  the  latter  because  of  its 

influence  on  the  whiteness  of  the  pigment.  Gypsum, 
which  is  sometimes  associated  with  barite,  is  less  ob- 

jectionable, as  it  can  be  readily  separated  from  that 
mineral  by  virtue  of  its  low  specific  gravity. 

While  barite  appears  to  be  widely  distributed  in  South 
.-Vfrica,  very  little  information  is  available  in  regard  to 
the  individual  occurrences  of  the  mineral.  The  most 
important  of  these  are  situated  in  Southern  Rhodesia. 

A  large  deposit  near  Hunter's  Road  has  now  for  some 
time  past  supplied  the  requirements  of  the  Sienna 
Paint  Company  at  Durban,  and  of  two  of  the  large  ex- 

plosives works  in  the  Union.  Another  very  important 
deposit  has  recently  been  discovered  near  Bulawayo. 
In  the  Union  a  promising  occurrence  was  opened  up 
some  time  ago  near  Riversdale,  Cape  Province,  by  J. 
H.  MacArthur.  The  barite  is  of  pale  bluish- white  col- 

our and  averages  S7°,,  of  BaSO^.  Small  quantities 
are  being  supplied  to  Colours,  Limited,  of  Capetown, 
who  use  it  in  the  manufacture  of  white  paint.  In  the 
Transvaal  massive  barite  of  pure  white  colour  is  said 
to  be  available  in  large  quantity  on  the  farm  Vergele- 
genNo,  1695,  on  the  Slagalaquen  River,  80  miles  north- 

west of  Pietersburg.  The  mineral  also  occurs  on  the 
farm  Enkeldoorn  No.  373,  in  the  bush  veld  to  the  north- 

east of  Pretoria.  In  the  north-eastern  corner  of  the 
Pretoria  District  a  series  of  quartz  barite  veins  are  found 
intersecting  felsite,  belonging  to  the  Bushveld  Com- 

plex, on  the  farms  Tweefontein  No.  268  and  Bloed- 
fontein  No  515.  The  veins  are  up  to  2J  ft.  in  width. 
In  its  typical  development  the  vein  matter  consists  of 
tabular  crystals  of  white  or  pinkish  white  barite  in  a 
matrix  of  white  quartz,  in  which  small  drusy  cavities 
lined  with  quartz  crystals  are  fairly  common.  The  dis- 

tribution of  the  barite  is  irregular,  the  mineral  being 

altogether  absent  from  some  sections  of  the  veins  and 
abundant  in  others  The  veins  are  of  no  economic  im- 

portance. According  to  J.  Ryan,  a  system  of  barite 
veins  crosses  the  Transvaal-Swaziland  border  near 
Steynsdorp,  and  a  number  of  veins  carrying  barite  are 

exposed  along  the  footpath  from  Pigg's  Peak  to  Bar- 
berton,  about  a  mile  north-east  of  Height's  Store.  Iso- 

lated crystals  of  barite  are  found  in  the  blue  ground 
and  yellow  ground  of  the  Kimberley  diamond  mines, 
and  also  in  tuffs  and  breccias  occupying  the  volcanic 
necks  in  the  neighbourhood  of  Sutherland,  Cape  Prov- 
ince. 

The  principal  consumers  of  barite  in  the  Union  are 
the  explosives  factories  and  paint  manufacturers.  Of 
the  former,  the  Cape  Explosives  Works  at  Somerset 

West  use  about  1,700  pounds  per  month,  Kynoch's,  at 
Umbogintwini,  about  5  tons  per  annum,  and  the  British 
South  African  ExplosivesCompany,  atModderfontein, 
from  10  to  15  tons  per  annum.  In  regard  to  the  re- 

quirements of  the  Sienna  Paint  Company,  of  Durban, 
and  Colours,  Limited,  of  Capetown,  no  data  are  avail- 

able. A  small  quantity  of  barite  is  also  used  by  the 
South  African  Rubber  Manufacturing  and  Tyre  Com- 

pany, Johannesburg.  It  is  doubtful  whether  the  total 
South  African  requirements  amount  to  5  tons  per 
month,  and,  as  there  is  no  prospect  of  establishing  an 
export  trade  in  the  mineral,  there  is  little  likelihood  of 
the  local  barite  industry  attaining  to  important  dimen- 
sions- 

Frasch  Sulphur-Mining  Patents. — News  is  to  hand 
that  the  United  States  Circuit  Court  of  Appeals  sitting 
at  Philadelphia  has  decided  that  the  Frasch  patent  for 
the  application  of  the  air-lift  to  the  raising  of  sulphur 
from  deep-seated  deposits  after  being  first  rendered 
molten  by  the  application  of  hot  water  pumped  down- 

ward cannot  be  upheld  on  the  point  of  novelty.  It 
will  be  remembered  that  the  sulphur  deposits  of  Louis- 

iana and  Texas  are  found  at  considerable  depth  in  as- 
sociation with  salt  and  petroleum.  All  attempts  at 

mining  these  deposits  failed,  until  Herman  Frasch,  the 
chemist  of  the  Standard  Oil  Company  who  had  pre- 

viously invented  the  successful  method  of  removing 
sulphur  from  petroleum,  solved  the  problem  by  the 

method  indicated  above.  Wegaveanoutlineof  Frasch's 
work  in  our  issue  of  March,  1912,  in  reporting  the  pro- 

ceedings at  the  presentation  to  him  of  the  Perkin  medal 
The  process,  however,  requires  description  on  this 
occasion,  in  order  that  the  recent  lawsuit  shall  be 
understood.  We  extract  this  information  from  an 
article  published  in  the  Engineering  and  Mining 

Journal  for  March  29. 
Patents  were  issued  to  Frasch  in  1891,  according  to 

which  a  well  is  bored  from  the  surface  to  the  sulphur 

deposit,  "as  usual  in  making  salt  and  oil  wells.''  In ihis  well  a  casing  is  inserted,  for  which  a  diameter  of 
10  in.  is  suggested.  Within  the  10  in.  casing,  concen- 

tric pipe,  for  which  a  diameter  of  5  in.  is  suggested, 
reaches  to  the  bottom  of  the  well.  The  patents  state 
that  the  10  in.  pipe  may  be  stopped  at  the  caprock  or 
be  extended  down  into  theinine,  and  that  the  5 in,  pipe 
may  be  provided  with  perforations  at  the  side,  or  other- 

wise be  "provided  with  a  strainer."  The  patents  fur- 
ther describe  the  heating  of  the  water  and  forcing  it 

into  the  mine  at  a  suitable  temperature  suflSciently 
above  the  melting  point  of  sulphur  to  beeftective  when 
it  reaches  the  sulphur  deposit,  and,  accordingly,  to 
melt  the  sulphur  and  reduce  it  to  a  fluid.  Both  the 
10  in.  pipe  and  the  5  in.  pipe  are  described  as  connec- 

ted with  the  heater,  so  that  the  hot  water  may  pass 
down  through  either  of  them.  The  hot  water  might 
be  forced  down  the  outer  pipe  under  such  pressure  as 
to  force  the  melted  sulphur  up  the  inner  pipe  to  the 
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surface,  or  "the  liquefied  sulphur  need  not  be  forced 
up  by  Ihe  heat-conveying  liquid,  but  might  be  pumped 

np  in  any  ordinary  or  suitable  way." The  Frasch  patents,  after  running  their  full  course 
of  17  years,  expired  in  1908  The  process  and  appar- 

atus which  they  covered  then  became  public  property 
under  Ihe  provisions  of  the  patent  law.  There  are,  in 
fact,  only  two  fundamental  requirements  for  the  min- 

ing of  sulphur  by  hot-water  fusion.  One  is  to  pump 
down  into  the  deposit  an  adequate  volume  of  hot  water 
at  a  sufficient  temperature  to  melt  the  sulphur  and  to 
keep  it  melted.  Another  is  to  raise  the  sulphur  out  of 

the  well  by  what  Frasch  calls  "a  pump  or  pumps  "  or 
"  other  fluid-moving  means,"  including  "  any  known  or 
suitable  substitute  for  a  pump."  With  the  apparatus 
which  is  provided  in  these  expired  patents,  hot  water 

can  be  pumped  down  into  the  deposit  in  ample  \'olume 
and  at  llie  requisite  temperature,  and  when  the  sulphur 
is  thus  reduced  to  liquidity,  it  can  be  pumped  out. 

Instead  of  the  sucker-rod  pump  an  ordinary  air  lift 
was  subsequently  used.  It  was  a  second-hand  air  lift, 
bought  for  the  purpose,  and  when  inserted  in  place  of 
the  sucker-rod  and  its  various  adjuncts,  it  operated,  as 
might  have  been  expected,  without  a  hitch.  Whether 
the  sucker-rod  pump  was  used  or  the  air  lift,  the  mode 
of  operation  was  necessarily  the  same,  in  that  in  both 
cases  the  hot  water  forced  into  the  sulphur  deposit 
melted  the  sulphur,  and  the  pumping  devices  (that  is, 
the  sucker  rod  pump  or  the  air  lift,  both  of  which  were 
commonexpedientsforraising  liquids  fromgreat  depths 
in  the  mining  industry)  raised  the  liquid  sulphur  to  the 
surface. 

Almost  at  the  end  of  the  term  of  the  expired  Frasch 
patents,  the  Patent  Office  nevertheless  issued  additional 
patents  to  Frasch,  assuming  to  give  him  a  monopoly 
of  the  use  of  an  air  lift  as  the  means  of  raising  the  melt- 

ed sulphur  from  the  deposit.  The  appeal,  to  which 
reference  is  made  above,  in  the  case  of  the  Union 

Sulphur  Co.  versus  the  Freeport  Texas  Co.,  has  re- 
sulted in  a  decision  which  insists  that  the  patent  in 

question  lacks  the  essentials  of  an  invention,  owing  of 
course  to  the  fact  that  the  use  of  the  air  lift  formed 
part  of  the  original  patents  and  the  right  to  its  use 
therefore  expired  with  the  original  patents.  The  use 
of  an  air  lift,  therefore,  involves  no  infringement. 

SHORT   NOTICES 

Electric  Winding. — The  Iron  &  Coal  Trades  Re- 
vie-w  for  May  16  describes  a  Westinghouse  electric 
winding  plant  erected  at  the  Kilton  Collieries. 

Preservation  of  Timber. — At  the  May  meeting  of  the 
Manchester  Geological  &  Mining  Society,  Noah  T. 
Williams  read  a  paper  on  the  preservation  of  mine 
timber. 

Drill  Steel. — The  March  Journal  of  the  Chemical, 
Metallurgical,  &  Mining  Society  of  South  Africa  con- 

tains a  paper  by  H.  A.  Read  on  economies  in  hand 
drill  steel. 

Cementation. — The  Journal  of  the  South  African 
Institution  of  Engineers  for  April  contains  a  continua- 

tion of  the  discussion  on  the  relative  advantages  of  rec- 
tangular and  circular  shafts.  In  particular  we  note  a 

contribution  by  Thomas  Blandford  on  the  cost  of  the 
cementation  process  as  applied  to  stop  the  water-flows 
in  Daggafontein  and  Brakpan  shafts. 

Corrosion  of  Wire  Ropes. — In  the  Mining  and 
Scientific  Press!oTMa.yi,\\'  Fleet  Robertson  writes  on 
the  internal  corrosion  of  cables,  recounting  the  results 
of  investigations  relating  to  the  accident  at  a  colliery 
at  Nanaimo,  British  Columbia,  owing  to  the  breakage 
of  a  hoisting  rope. 

Copper  Slags. — In  the  Engineering  and  Mining 
Journal  for  May  10,  C.  G.  Maier  and  G.  D.  Van 
.\rsdale  describe  microsopical  and  chemical  investiga- 

tions as  to  the  condition  in  which  copper  is  contained 
in  blast  furnace  slags.  The  experiments,  in  which 
slags  produced  by  the  Phelps  Dodge  Corporation  were 
employed,  indicate  that  copper  exists  in  two  physical 
forms,  chemically  similar  ;  (1)  as  dissolved  copper  sul- 

phide, in  blast-furnace  and  reverberatory  slags  usually 
about  0  15%  Cu,  in  converter  or  mixed  slags  up  to 
0  5%  Cu  ;  (2)  mechanically  suspended  particles  of  sul- 

phide copper  varying  in  composition  from  matte  to 
Cu.iS  +  X  Cu  and  in  amount  equal  to  total  copper 
less  dissolved  copper.  The  probable  main  cause  of 
the  retentionof  mechanically  suspended  particles,  apart 
from  inefficient  settling  and  viscosity,  is  the  attachment 
of  gas  bubbles,  which  probably  is  due  to  the  action  of 
ferric  iron  in  the  slag  on  iron  sulphide  in  the  matte. 
The  dissolved  copper  sulphide  content  acts  like  a  satur- 

ated solution  with  respect  to  fusion  with  such  addition 
agents  as  pyrite,  iron  sulphide,  and  calcium  sulphide. 

Refining  of  Gold  and  Silver. — The  Engineering 
and  Mining  Journal  for  May  3  reprints  a  paper  by 
G.  G.  Griswold,  read  before  the  American  Electro- 

chemical Society,  describing  the  Moebius  process  for 
electrolytically  refining  silver  bullion  and  the  WohKvill 
method  for  refining  gold  and  recovering  platinum  and 
palladium,  as  practiced  at  the  works  of  the  American 
Smelting  &  Refining  Co.,  at  Maurer,  New  Jersey. 

Copper  Assay. —  In  Chemical  and  Metallurgical 
Engineering  for  May  1,  R.  G.  Place  describes  the 
rapid  electrolytic  assay  for  copper  without  the  cathode 
being  rotated. 
Vanadium. — In  Chemical  and  Metallurgical  Engi- 

neering for  May  1,  J.  E.  Conley  describes  the  extrac- 
tion of  vanadium  from  cuprodescloizite,  which  is  found 

fairly  plentifully  in  the  Shattuck  Arizona  copper  mine. 
United  States  Manganese  Deposits.  —  The  May 

Bulletin  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers  contains  an  abstract  of  a 

lengthy  paper  by  E.  C.  Harder  and  D.  F.  Hewett  en- 
titled :  ■' Recent  Studies  of  United  States  Manganese 

Deposits."  The  paper  is  only  sent  on  application  by those  interested. 

Manganese  in  Queensland.  —  The  Queensland 
Government  Mining  Journal  ior  February  contains 
a  paper  by  Dr.  H.  I.  Jensen  describing  manganese  ore 
deposits  in  the  Cairns  district. 

Magnesite  and  Chromite  in  Queensland  — In  the 
Queensland  Government  Mining  Journal  for  Febru- 

ary, E.  C.  Saint-Smith  describes  magnesite  deposits  at 
Mount  Pring,  near  Bowen.  Associated  with  the  de 
posit  are  veins  containing  chromite. 
Chrome  Ore  in  Maryland. — Economic  Geology  for 

May  contains  a  paper  by  J  T.  Singewald  on  chromite- 
bearing  sands  found  in  Maryland,  and  the  method  of 
washing  the  sands  for  the  recovery  of  chromite. 

Porcupine. — In  the  Mining  and  Scientific  Press 
for  April  19,  Ellsworth  Y.  Dougherty  discusses  the 
gold-quariz  lodes  at  Porcupine,  Ontario. 

Quicksilver  in  Oregon. — In  the  Engineering  and 
Mining  Journal  for  May  3.  A  E.  Kellogg  describes 
theChisholmmercury  mine  in  Jackson  County,  Oregon. 

Geology  of  Palestine. — At  the  meeting  of  the  Geo- 
logical Society  held  on  May  7,  Major  R.  W.  Brock, 

formerly  director  of  the  Geological  Survey  of  Canada, 
delivered  a  lecture  on  the  geology  of  Palestine,  where 
he  did  much  work  for  the  War  Office  during  the  past 
three  years. 

Shasta  County.  Cal. —  In  the  Mining  and  Scientific 
Press  for  .•Vpril  26,  Herbert  Lang  writes  on  mining  and 
metallurgy  in  Shasta  County,  California.     Of  interest 
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to  English  readers  is  his  account  of  the  mines  of  the 
Mountain  Copper  Company. 

Asbestos  in  the  Transvaal. — The  Transactions  of 
the  Geological  Societj'  of  South  Africa  for  1918  con- 

tains a  paper  by  A  L  Hall  on  the  mode  of  occurrence 
of  asbestos  in  the  Transvaal. 

Brazilian  Diamonds. —  Economic  Geology/  for  May 
contains  a  paper  by  R.  Crandall,  geologist  to  the 
Brazilian  Geological  Survey,  describine  the  geology  of 
the  Bahia  diamond  district,  Brazil. 

Mozambique. — The  Quarterly  Journal  of  the  Geo- 
logical Society,  May  6,  1919,  contains  Dr.  .Arthur 

Holmes's  paper  on  the  Pre-Cambrian  and  associated 
rocks  of  Mozambique,  which  was  read  onjune20, 1917. 
Oxidation  of  Ammonia. — Chemical  and  Metal- 

lurgical Engineering  for  May  1  reprints  a  paper  by 
W.  S.  Landis,  read  before  the  American  Electrochemi- 

cal Society,  on  the  production  of  nitric  acid  by  the  oxi- 
dation of  ammonia. 

Petroleum  Problems. — .\t  the  May  meeting  of  tlie 
Institution  of  Petroleum  Technologists,  Dr.  F,  MolKvo 

Perkin  and  T.  C.  Palmer  read  a  paper  entitled  :  "  The 
Chemist  and  Engineer  in  relation  to  the  Petroleum  In- 

dustry " 
The  German  Metal  "Octopus." — The  Mining  and 

Scientific  Press  for  .\pril  25  commences  a  reprint  of 
the  report  of  the  United  States  Alien  Property  Custo- 

dian on  the  ramifications  throughout  the  world  of  the 
German  metal-buying  organization,  colloquiallyknown 
asthe"Octopus,"establishedby  the  Metallgesellschaft. 
in  association  with  Aron  Hirsch  und  Sohn,  and  Beer. 
Sondheimer  &  Co. 

RECENT    PATENTS  PUBLISHED. 

7,562  of  1916  (125,119).  H.  W  C.  Annable 
and  Nickel  Concentration  Ltd  ,  London.  Con- 

verting the  nickel  silicate  of  garnierite  into  nickel  sul- 
phide by  heating  with  moist  sulphuretted  hydrogen. 

13,853  of  1916  (125,642).  B.  Mohr  and  C 
Heberlein,  London  In  the  treatment  of  copper- 
nickel  matte,  roasting  the  matte  to  oxide,  reducing  to 
metal  in  an  atmosphere  of  water  gas,  dissolving  the 
nickel  by  sulphuric  acid,  and  casting  the  residue  con- 

taining copper  and  precious  metals  into  anodes  to  be 
refined  electrolyticallv. 

1,495  of  1918  (125,681).  S.  F.  Barclay,  Shef- 
field. In  the  electrostatic  precipitation  of  dust  from 

gases,  the  employment  of  a  wet  surface. 
6,066  of  1918(118,086).  G  B.  Gallini,  Lovere. 

Italy.  A  crushing  machine  consisting  of  a  drum  re- 
volving on  a  horizontal  axis  and  containing  a  series  of 

swinging  hammers. 
6,351  of  1918(126,108).  W.  E.  Nettle,  P 

Selby,  J.  Blvth,  and  J.  H.  Holman,  Johannesburg. 
A  device  for  feeding  water  through  the  steels  of  piston 
lock-drills,  having  for  its  object  the  prevention  of  the 
water  entering  the  air-cvlinder. 

7,059  of  1918(126,114).  H.  W.  Hardinge, 
New  York.  Improvements  in  conical  grinding  mills 
having  for  their  object  the  prevention  of  discharge  of 
particles  not  sufficiently  ground.  A  screen  is  6.\ed 
about  half-way  along  the  cone  on  the  discharge  side  of 
the  mill,  and  means  are  employed,  either  by  perforations 
in  the  cone,  by  vanes,  or  by  suction,  to  remove  the 
particles  passing  the  screen  as  soon  as  possible,  there- 

by preventing  clogging  of  the  screen 
7,311  of  1918(125,785).  E.G.  Burr,  Montreal. 

Improvements  in  the  method  of  producing  alloys  by 
introducing  volatile  metal  or  other  substance  into  mol- 

ten metal. 
7,665  of  1918  (115,846).  G.  H.  Clevenger. 

PaloAlto.  California     Method  of  removing  cobalt  from 

zinc  sulphate  solutions  before  electrodeposition  of  the 
zinc. 

8,201  of  1918  (125,265).  A.  C.  Basebe  and  H. 
E.  Smart,  London  An  electrically  operated  stamp 
for  crushing  metal  and  other  substances. 

9.283  of  1918  (124,960).  C.  W.  Bailey,  H.  S. 
Denny,  and  A.  T.  Jefferis,  Langwith,  Mansfield. 
Method  of  extracting  potassium  nitrate  from  Chile  ni- trate 

9,297  of  1918  (126,192).  Carborundum  Co., 
Niagara  Falls.  New  York.  A  refractory  material  con- 

sisting of  natural  flake  graphite,  silicon  carbide,  and  a 
binding  material. 

10,478  of  1918  (124,977).  E.  E  &  P.  C.  Dutt. 
Jubbulpore,  India,  Method  of  extracting  pure  man- 

ganese dioxide  from  manganese  ores  by  heating  with 
caustic  soda,  and  treating  the  manganate  thus  formed 
with  steam. 

10,553  of  1918(124,978).  J.  Wilkes  and  H 
E  Harris.  Stockton  on  Tees.  Improved  reverbera- 
tory  furnace  for  recovering  zinc  from  dross. 

12,219  of  1918  (120,549).  E.  S.  Berglund, 
Trollhattan,  Sweden  For  the  purpose  of  making  zinc 
powder  consolidate  into  the  liquid  zinc  in  the  conden- 

ser, building  a  continuous  screw  in  the  bottom  so  as 
to  rub  the  powder  and  remove  the  oxide  or  other  coat- 

ing that  prevents  the  particles  dissolving  in  the  molten 
material. 

14,614of  1918(125,310).  Fanstf.el  Products 
Co.,  Chicago.  Improvements  in  the  method  of  reduc- 

ing tungstic  acid  to  tungsten  bv  means  of  hydrogen. 
15,199  of  1918  (125,876).  A.  Booth,  Leeds. 

Improvements  in  jaw -breakers employed  for  finecrush- 
ing. 

15,389  of  1918  (125,879).  A.  W.  Gregory, 
London.  Method  of  precipitating  pure  white  tin  oxide 
from  sulphostannate  solutions  produced  in  removing 
tin  from  scrap  by  alkali  and  sulphur. 

15,856  of  1918  (125,012).  R.  C.  Newhouse, 
Wauwatosa.  Wisconsin.  Combined  cylindrical  ball 
and  tube  mill  with  separating  screen  between  the  two 
sections. 

21,529  of  1918(125,344).  ].  M.  Draper,  Bridg- 
end, Glamorgan.     Improvements  in  coal  washers. 

113  of  1919  (125,046).  General  Electric 
Co  ,  Schenectady,  New  York.  Obtaining  an  unoxidiz- 
able  surface  for  copper  or  iron  by  heating  with  alu- 

minium powder. 
388  of  1919  (122,195).  Elektrizitatswerk 

LoNZA,  Bale,  Switzerland.  Making  mercuric  oxide 
by  oxidizing  mercury  hy  gases  containing  oxygen  with 
the  help  of  dry  oxides  of  nitrogen  as  oxygen  carrier. 

NEW   BOOKS 
l^"  Copies  of  the  books,  etc..  mentioned  below  can  be  obtained through  the  TechDical  Bookshop  of  The  Mining  Magazine. 

723.  Salisbury  House.  London  Wall.  E.C  2. 

Aids  in  Practical  Geology.  By  Grenville  A.  J.  Cole, 
F  K  3.,  Seventh  Edition,  revised.  Cloth,  octavo, 
•450  pages,  illustrated  Pricel0s.6d.net.  London: 
Charles  Griffin  &  Co.,  Ltd. 

This  well-known  work,  which  has  thoroughly  jusii 
fied  its  title  for  nearly  thirty  years,  and  which  has  de 
servedly  earned  for  its  author  the  gratitude  of  a  long 
stream  of  students,  now  enters  on  a  renewed  course  of 
popularity  by  the  issue  of  a  seventh  and  revised  edi 
tion.  Professor  Cole  is  sing jiarly  gifted  with  the  capac- 

ity all  too  rare  of  writing  in  a  manner  at  once  learned 
and  attractive  ;  and  his  style,  a  happy  reflection  of  his 
osvn  personality,  combines  lucidity  and  accuracy  with 
a  charm  of  treatment  which  stimulates  enthusiasm. 
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These  attributes  are  not  naturally  associated  in  most 
works  of  reference,  but  here  weliavea  volume  in  which 
only  certain  chapters  come  into  that  category,  while 
others  cloihe  what  may  be  thought  the  dry  bones  of 
the  subject  with  an  animating  spirit  by  which  Iheir  re- 

lations to  the  more  fascinating  and  interpretive  aspect 
of  geology  is  revealed. 

Science  may  be  regarded  in  part  as  a  systematic 

method  of  investigating  problems,  and  Professor  Cole's 
book  gives  the  data  and  methods  whereby  the  problems 
suggested  in  the  field  or  by  the  materials  collected,  mav 
be  tackled  at  home  or  in  the  laboratory.  The  first  part 
deals  with  field  observations  and  the  collection  of  the 

representative  specimens  Succeeding  parts  are  con- 
cerned in  turn  with  the  examination  of  mmerals.  rocks, 

and  fossils.  The  simpler  petrographic  methods  are 
briefly  but  effectively  described,  and  the  treatment  of 
blowpipe  analysis  is  fortified  by  a  valuable  chapter  on 
thequantitative  determination  of  felspars  by  their  flame 
reactions.  This  method,  originally  in  trod  uced  by  Szabo, 

represents  the  first  step  in  a  development  of  blow- 
pipe analysis  which  has  been  too  long  delayed,  namely, 

the  rapid  recognition  by  a  single  test  of  two  or  more 
elements  in  combination  or  association.  The  absence 
or  paucity  of  data  referring  to  inlerferent  reactions  in 
all  published  accounts  of  blowpipe  analysis  has  led  to 
a  serious  but  unnecessary  limitation  of  the  subject,  and 
it  is  to  be  hoped  that  a  really  satisfactory  treatment 
may  soon  be  forthcoming  on  the  lines  followed  by  Pro- 

fessor Cole  in  connection  with  the  felspathic  minerals. 
A  useful  account  of  the  optical  properties  of  minerals 

is  followed  by  an  alphabetical  summary  of  the  rock- 
forming  minerals  untier  each  of  which  the  most  striking 
megascopic  and  microscopic  characters  are  respectively 
set  forth.  This  leads  up  to  the  study  of  rocks,  which  is 
dealt  with  broadly  from  the  genetic  standpoint,  and  in  a 
more  detailed  manner  from  the  determinative  stand- 

point. Professor  Cole  rightly  deprecates  the  introduc 
tion  into  petrography  of  an  abundance  of  new  names, and 
hisaccount  of  the  igneous  rocks  is  characterized  by  sim- 

plicity and  a  well-balanced  sense  of  proportion  It  is 
necessarily  open  to  criticism,  as  any  treatment  of  that 
unsettled  subject  must  be,  and  especially  one  in  which 
simplicity  is  sought.  Nevertheless  as  the  classification 
followed  is  free  from  the  pernicious  usage  of  terms 

like  "acid"  and  "basic,"  which  elsewhere  have  been 
extended  far  beyond  their  legitimate  scope,  and  as  it 
is  free  from  any  purely  theoretical  or  subjective  as- 

sumptions, thissection  is  notably  praiseworthy  and  may 
safely  be  followed  with  confidence.  The  only  sugges- 

tions the  reviewer  would  offer  are,  that  a  more  clean- 
cut  distinction  between  the  diorites  and  gabbros  and 
their  respective  aphanitic  equivalents  might  be  intro- 

duced, and  that  a  systematic  account — as  yet  not  at- 
tempted in  any  text-book — of  the  late  magmatic  altera- 

tions of  igneous  rocks  might  usefully  be  added. 
The  fourth  part  of  the  book  dealing  with  fossils,  is 

still  the  most  satisfactory  short  account  of  the  complex 
and  often  forbidding  subject  of  invertebrate  paleon- 

tology. The  descriptions  are  clear,  the  illustrations 
good,  and  the  nomenclature  unburdened  by  the  niceties 
of  the  expert,  who  is  often  the  creator  of  a  maze  of 
terms  which  may  be  of  zoological  significance,  but 
which  are  far  from  being  aids  in  practical  geology, 
Thus,  as  throughout,  the  book  is  well  proportioned, 
and  well  illustrated  ;  while  anadditional  feature  worthy 
of  mention,  as  it  is  loo  rarely  seen,  is  the  inclusion  of 
the  leading  references  to  the  topics  under  discussion. 
Whether  for  a  student  in  the  laboratory,  or  an  explor- 

er or  prospector  in  the  field,  no  other  single  book  can 
be  so  thoroughly  recommended  for  the  purpose  speci- 

fied in  its  title,  as  this.  Arthur  Holmf.s. 

Manganese  and  Chromium  in  California.     By  W. 
\V.  Bradley,  E.  Huguenin.  C  A.  Logan,  W.  B.  Tuc- 

ker, and  C.  -A.  Waring.  Bulletin  No.  76  of  the  Cali- 
fornia State  Mining  Bureau. 

Mineral  Deposits  of  South  America.  By  Benjamin 
L.  Miller  and  Joseph  T.  Singewald,  Jr.  Cloth,  oc 
tavo,  fjlO  pages,  illustrated.  Price  25s.  New  York  : 
McGraw-Hill  Book  Co.  ;  London  ;  Hill  Publishing 
Co..  Ltd. The  Efficient  Purchase  and  Utilization  of  Mine 
Supplies.  By  H.  N.  Stronck  and  J.  R.  Billyard 
C^loth.  octavo,  100 pages.  Price  6s  net.  New  York  : 
John  Wiley  &  Sons  ;   London  :   Chapman  &  Hall. 

Gold,  Prices,  and  the  Witwatersrand.  By  R.  A. 
Lehfeldt.  Cloth,  small  octavo,  130  pages.  Price  5s. 
net.  London;  P.  S.  King  &  Son.  This  is  No.  54  in  a 
series  of  monographs  by  writers  connected  with  the 
London  School  of  Economics  and  Political  Science. 

Bibliography  of  Indian  Geology.  By  T.  H.  D.  La 
Touche  Part  I,  599  pages  ;  Part  II,  492  pages.  Price 
S  rupees  Calcutta  :  The  Geological  Survey  of  India. 
The  first  part  gives  a  bibliography  relating  to  Indian 
geology  and  physical  geography,  and  the  second  con- 

sists of  an  annotated  inde  k  of  Indian  minerals  of  econ- 
omic value. 

Geology  of  the  Country  round  Belfast.  By  A.  L. 
Hall,  with  an  introduction  by  Dr.  A.  W.  Rogers.  This 
is  a  publication  of  the  Geological  Survey  of  the  Union 
of  South  Africa,  and  consists  of  Sheet  16  of  the  Survey 
together  with  a  pamphlet  explanatory  of  the  geology. 
No  mineral  deposit  of  first-class  importance  is  included 
111  this  area.  Three  small  gold  deposits  are  known,  asbes- 

tos has  been  worked,  and  coal  occurs  at  several  places. 

COMPANY  REPORTS 
Lena  Goldfields. — This  company  was  formed  in 

London  in  lOOS  by  F.  W.  Baker  and  the  Consolida- 
ted Goldfields  of  South  .Africa  to  acquire  a  majority 

of  the  shares  in  the  Lenskoie,  a  Russian  company 
working  gold  placers  in  east  Siberia.  Three  years  ago 
it  was  announced  that  G.  Benenson  and  associates  in 
Russia  were  purchasing  a  controlling  block  of  51,000 
I^enskoie  shares  from  the  English  company,  but  politi- 

cal conditions  have  made  it  impossible  for  Mr.  Benen- 
son tocompletethe  purchase,  about  23.000  having  been 

paid  for  so  far.  The  reports  for  the  years  ended  Sep- 
tember 30.  1917,  and  September  30,  1918.  are  now  is- 
sued. From  these  it  appears  that  the  Lenskoie  com- 

pany has  doubled  its  capital  by  the  issue  of  110,000 
additional  shares  of  150  roubles  each.  As  regards  the 
mines,  three  of  these  are  being  worked  by  drifting, 
namely,  the  Feodosievsky,  the  Chanchik,  and  the 
Svetly.  The  dredge,  ordered  some  time  ago,  is  not 
expected  to  be  in  operation  until  1922.  The  report  by 

("  W.  Purington,  the  consulting  engineer,  covers  the 
period  up  to  November,  1917,  since  which  time  no  re- 
lurns  were  recieved  at  his  office.  He  estimated  the 
drifting  reserves  at  71 1,200  cu.  yd.,  averaging  39s.  lOd. 
per  yard,  and  the  dredging  reserves  at  59  million  yards 
areraging  Is.  7id.  per  yard. 

Modderfontein  B. — This  company  was  formed  in 
1908  by  the  Central  Mining  Rand  Mines  group  to  de- 

velop property  in  the  Far  East  Rand  adjoining  the  New 
Modderfontein  on  the  east.  Milling  started  in  1911. 
The  report  for  1918  shows  that,  after  the  rejection  of 
15%  waste,  605,900  tons  averaging  10  27  dwt.  gold  per 
ton  was  sent  to  the  mill.  The  yield  of  gold  by  amal- 

gamation was  178,220  oz.,  and  by  cyanide  123,058  oz., 
making  a  total  of  301, 278  oz.,  worth  ̂ 1,254,053,  or  41s. 
5d.  per  ton  milled.  The  working  cost  was  ;f595.466. 
or  19s.  8d  per  ton,  leaving  a  working  profit  of  ;f  658, 586 



JUNE,    1919 381 

or  21s.  9d.  per  ton.  The  amount  spent  on  capital 
account  was  £52,833.  The  shareholders  received 

;f  577, 500,  being  at  the  rate  of  82i°o  As  compared 
with  the  previous  year,  the  ore  treated  was  88,000  tons 
more,  the  yield  per  ton 4s.  9d.  less,  and  the  working  cost 
per  ton  3d.  higher,  while  the  dividend  compared  with 
85%.  The  reason  why  the  yield  per  ton  was  lower 
was  that  the  full  amount  of  rich  ore  from  the  south- 
west  portions  of  the  workings  could  not  be  raised. 
Scarcity  of  labour  interfered  with  developments,  and 
the  reserve  stands  at  3,378.000  tons  averaging  92  dwt., 
as  compared  with  3,523,810  tons  of  the  same  tenor  the 
year  before.  An  arrangement  has  been  made  with  the 

Geduld  whereby  ground  near  the  latter's  border  is  be- 
ing tested.  Driving  has  already  been  extended  225  ft 

into  Modder  B  ground,  along  which  the  ore  has  been 
proved  to  average  20  dwt.  over  58  inches.  A  new  cir- 

cular shaft  is  to  be  sunk  for  the  purpose  of  dealing  with 
the  south-eastern  part  of  the  property.  The  addition- 

al treatment  plant,  to  which  reference  was  made  a  year 
ago,  has  been  completed,  and  the  capacity  is  now  60,000 
tons  per  month. 
Modderfontein  Deep. — This  company  belongs  to 

the  Union  Corporation  (Goerz)  group,  and  was  formed 
in  1899  to  acquire  a  gold-mining  property  in  the  Far 
East  Rand,  to  the  south  ofNew  Modderfontein.  Shaft- 
sinking  was  started  in  1910,  and  milling  at  the  end  of 
1914.  The  report  for  1918  shows  that  534,275  tons 
was  raised,  and  after  the  removal  of  waste,  505,950 
tons  averaging  9  94  dwt.  per  ton  was  sent  to  the  mill 
The  output  by  amalgamation  was  144.560 oz.,  and  by 
cvanide99.I10oz,,  making  a  total  of  243,670  oz.,  worth 
;f  1,035,472,  being  a  yield  of  40s.  lid.  per  ton  milled. 
The  working  cost  was  ;f 441, 621.  or  17s.  5d.  per  ton. 
leaving  a  working  profit  of  ,^593, 851,  or  23s  6d.  per 
ton.  The  dividends  absorbed  ;if487,500.  being  at  the 
rateof  97J% .  The  ore  reserve  is  estimated  at  3,450,000 
tons  averaging  8  8  dwt.  per  ton,  as  compared  with 

•3.320,000  tons  averaging  8  7 dwt.  the  year  before. 
Government  Gold  Mining  Areas  (Modderfontein). 

— This  company  was  formed  by  the  Barnato  group 
(Johannesburg  Consolidated)  in  1910  to  acquire  a  Gov- 

ernment mining  lease  in  the  Far  East  Rand,  being  the 
first  company  formed  to  acquire  a  lease  on  the  profit- 
sharing  basis.  Milling  commenced  in  October,  1914, 
with  100  stamps  and  10  tube-mills,  and  this  plant  was 
duplicated  at  the  end  of  1916  At  first  the  ore  disclos- 

ed was  of  lower  grade  than  that  at  other  mines  in  the 

Far  East  Rand,  but  during  the  last  year  or  tw-o  the  re- 
sults of  development  have  shown  a  marked  improve- 

ment.  The  report  for  1918  shows  that  1,452,995  tons 
was  sent  to  the  sorting  stations,  and  that  after  the  re- 

moval of  10%  waste,  1,303,500  tons  averaging  8  14  dwt. 
gold  per  ton  was  sent  to  the  mill.  The  yield  by  amal- 

gamation was  283,176  oz.,  and  by  cyaniding  225,256 
oz  ,  making  a  total  of  508,422 oz.,  worth  /2, 162,584, 
being  a  yield  of  33s.  2d.  per  ton  milled.  The  working 
cost  was  ;f  1,286,258  or  19s.  9d.  per  ton,  leaving  a  work- 

ing profit  of  /876,326,  or  13s.  5d.  per  ton.  The  Gov- 

ernment's share  of  the  profits  was  ;^"369.982,  and  the shareholders  received  £385.000,  being  at  the  rate  of 
27i%.  The  mine  has  developed  excellently  during 
the  year,  and  the  reserve  stands  at  9,445,000  tons  aver- 

aging 8  dwt,  as  compared  with  7.016,000  tons  aver- 
aging 7  5  dwt.  the  year  before.  During  the  year  five 

additional  tuba- mills  have  been  erected  and  the  But- 
ters filter-press  installation  has  been  enlarged. 

Van  Ryn  Deep. — This  company  belongs  to  the  Bar- 
nato group,  and  was  formed  in  1902  as  an  amalgama 

tion  of  a  company  of  the  same  name  with  the  Kleinfon- 
tein  Deep,  in  the  Far  East  Rand.  Milling  was  started 
in  the  middle  of  1913,  and  the  first  dividend  was  paid 

early  in  the  next  year  The  report  for  1918  shows  that 
673,213  tons  of  ore  was  raised,  and  after  the  rejection 
of  21%  waste,  530,550  tons  averaging  10  48  dwt.  per 
ton  was  sent  to  the  mill.  The  yield  of  gold  by  amal- 

gamation was  181,231  oz.,  and  by  cyanide  91,957  oz  , 
making  a  total  of  273,189  oz.,  worth  £1,163,005,  being 
a  yield  of  43s  lOd.  per  ton  milled  The  working  cost 
was  ;£545,921,  or  20s.  7d.  per  ton,  leaving  a  working 
profit  of  £617,084,  or  23s.  3d.  per  ton.  The  share- 

holders received  £538,601.  being  at  the  rate  of  45%, 
and  £88.042  was  paid  as  taxes.  The  additional  metal- 

lurgical plant  bringing  the  yearly  capacity  to  648,000 
tons  was  completed  about  the  middle  of  the  year,  but 
labour  shortage  prevented  any  increase  in  the  aicount 
of  ore  mined,  so  that  advantage  cannot  yet  be  taken  of 
the  increased  capacity.  The  ore  reserve  is  estimated 
at  2,445,759  tons  averaging  9  dwt.,  as  compared  with 
2,258,598tonsaveraging8  9dwt.  the  year  before.  The 
central  and  eastern  sections  continue  to  develop  satis- 

factorily. Owing  to  labour  shortage  it  has  not  been 
possible  to  explore  on  the  western  side. 

Geduld. — This  company  belongs  to  the  Union  Cor- 
poration (formerly  Goerz)  group,  and  was  formed  in 

1899  to  acquire  gold-mining  rights  in  the  Far  East 
Rand.  Development  was  started  in  1904,  and  milling 
in  1908.  Water  troubles  made  it  necessary  to  stop 
mining  for  a  time,  and  operations  were  not  resumed  un- 

til 1910.  The  capacitv  of  the  plant  was  extended  in 
1913  and  1917.  The  report  for  1918  shows  that  524,617 
tons  was  raised,  and  after  theremovalof  waste,  513,100 
tons  averaging  7  44  dwt.  per  ton  was  sent  to  the  mill. 
The  yield  of  gold  by  amalgamation  was  71,452  oz.,  and 
by  cyanide  104,731  oz.,  making  a  total  of  176,183  oz  . 
worth  £747,905,  being  a  yield  of  29s.  Id.  per  ton  mill- 

ed. The  working  cost  was  £513,664,  or  20s.  per  ton, 
leaving  a  working  profit  of  £234,241,  or  9s.  Id.  per 
ton.  The  expenditure  on  capital  account  was  £83  307, 
and  the  shareholders  received  £109,125,  being  at  the 
rate  of  llj%.  The  amount  of  ore  treated  was  87,650 
tons  more  than  in  1917,  and  190,220  tons  more  than 
in  1916,  but  the  profit  per  ton  was  lOd.  less.  The 
working  profit  was  £21,404  higher  and  the  dividend 
compared  with  10%  the  year  before.  The  ore  reserve 
is  estimated  at  2.510,000  tons  averaging  7  5  dwt.,  an 
increase  of  310,000  tons  during  the  year. 
New  Kleinfontein. — This  company  belongs  to  the 

Anglo-French  Exploration  group,  and  was  formed  in 
1893  to  acquire  an  outcrop  property  in  the  Far  East 
Rand  to  the  south-west  of  the  Van  Ryn.  In  1914 
the  Benoni  and  Apex  properties  were  absorbed,  and  a 
new  treatment  plant  was  erected  at  the  .■\pex,  where 
milling  was  commenced  in  the  middle  of  1916.  The 
report  for  1918  shows  that  821,081  tons  of  ore  was 
raised,  of  which  528,812  tons  came  from  the  Kleinfon- 

tein section,  131,504  tons  from  the  Benoni,  and  90,765 
tons  from  the  Apex  The  amount  of  waste  removed 
was  146,460  tons.  The  Kleinfontein  plant  treated 
457,550  tons  and  the  Apex  plant  217,190  tons.  The  to- 

tal yield  of  gold  was  205,951  oz  ,  worth  £860.265,  be- 
ing a  yield  of  25s.  5d.  per  ton  milled.  The  working  cost 

was  £810,456.  or  24s.  per  ton,  leaving  a  working  pro- 
fit of  £49,828,  or  Is  5d.  per  ton.  Toward  the  end  of 

the  year  the  milling  policy  was  altered  :  the  Apex  plant 
was  worked  up  to  its  capacity,  and  the  Kleinfontein 
plant  handled  the  remainder  of  the  ore,  the  average 
number  of  stamps  running  at  the  latter  being  110  out 
of  200.  In  this  way  a  slight  reduction  in  cost  and  a 
higher  recovery  were  obtained  The  total  ore  milled 
was  130,000  tons  less  than  in  1918  owing  to  lloods  and 
shortness  of  labour.  The  ore  reserve  is  calculated  at 

2.048,000  tons  averaging  5'78  dwt.,  as  compared  with 
2.214,000  tons  averaging  5  46  dwt   at  the  end  of  1917. 



382 THE    MINING    MAGAZINE 

Witwatersrand  Gold. — This  company  was  formed 

in  1886  to  acquire  Knight's  property  in  the  eastern 
liand.  Control  passed  to  the  15arnato  group  shortly 
before  the  Boer  War.  In  the  early  days  the  results 
were  not  good,  but  for  a  dozen  years  from  1905  onward 
excellent  dividends  were  paid.  The  report  for  1918 
shows  that  labour  shortage  has  caused  a  fall  in  the  out- 

put, and  that  the  mining  of  a  larger  amount  of  reclama- 
tion ore  has  reduced  the  average  yield.  The  amount 

of  ore  raised  was  474,671  tons,  and  after  the  rejection 
of  waste,  428,550  tons  averaging  5  76dwt.  was  sent  to 
the  mill.  The  yield  of  gold  by  amalgamation  was 
89,935  07..  and  by  cyanide  J6,341  oz  ,  making  a  total  of 
116,276oz.,  worth  /496.674,  being  a  yield  of  23s.  2d 
per  ton  milled.  The  working  cost  was  ,^412,793  or 
19s.  3d.  per  ton,  leaving  a  working  profit  of  /83,881  or 
3s  lid.  per  ton.  The  shareholders  received  ̂ 70,443. 
being  at  the  rate  of  15% .  The  reserve  is  estimated  at 
1.390.000  tons  a\eraging  6dwt  ,  as  compared  with 
1,317,900  tons  averaging  6  4  dwt.  a  year  ago. 
Crown  Minea. — This  company,  formed  in  1892  as 

the  Rand  Deep  Level  Gold  Mining  Co  ,  was  expanded 
in  1909  on  the  amalgamation  of  the  Crown  Deep, 
Crown  Reef,  liobmson  Central  Deep,  Langlaagte 
Deep,  and  other  properties  in  the  central  Rand.  The 
control  is  with  Rand  Mines,  Limited.  The  company 
has  not  (uI51Ied  expectations  as  regards  cheap  working 
on  a  large  scale,  and  moreover  the  yield  has  been  lower 
than  originally  expected.  The  report  for  191S  shows 
that  2,054,451  tons  was  raised,  and  after  the  removal  of 

waste,  1,861.000  tonsaveraging  6'77dwt  gold  per  ton 
was  sent  to  the  mill.  The  yield  by  amalgamation  was 
443,467  oz.,  and  by  cyanide  163,158  oz.,  making  a  total 
of  606,625  oz,,  worth  ̂ 2, 528, 759,  or  27s.  2d.  per  ton 
milled.  The  working  cost  was  ,f2, 118, 117,  or  22s.  9d. 
per  ton,  leaving  aworking  profit  of  ̂ 410,642,  or  4s.  5d. 
per  ton.  Out  of  the  profit  ;f65,587  was  spent  on  shaft 
sinking  and  equipment, /83. 600  was  devoted  to  the  re- 

demption of  debentures,  and  ;f  59.677  was  paid  to  the 
f Government.  The  shareholders  received  ;fl88,021. 
being  at  the  rate  of  20%,  comparing  with  140%  for  the 
year  the  amalgamation  was  effected.  The  ore  reserve  is 
calculated  at  5.019,750  tons  averaging  6  9  dwt.  in  the 
Main  Reef  Leader,  and  3,278,350  tons  averaging  5  6 
dwt.  in  the  South  Reef.  Of  the  total,  1,194,800  tons 
averaging  7  5  dwt.  is  not  at  present  available  for  min- 

ing, consisting  of  shaft  and  safety  pillars.  The  total  was 
689,900  tons  less  than  the  year  before,  but  the  content 
is  01  dwt.  higher.  The  better  quality  ore.  in  the  Rob- 

inson Central  Deep  section  at  the  east  end  of  the  pro- 
perty, IS  nearly  exhausted,  and  the  average  grade  sent 

to  the  mill  will  be  reduced  in  consequence,  though  by 
means  of  selective  mining  this  tendency  will  be  coun- 

teracted as  much  as  posstble.  A  great  deal  of  active 
development  in  the  ground  between  the  I6th  and  19th 
levels  is  now  being  done,  and  three  shafts  to  serve  the 
ground  further  down  on  the  dip  are  being  sunk.  De- 

velopments on  the  South  Reef  have  been  poor,  and 
there  are  signs  that  this  reef  will  be  unworkable  in 
depth. 

City  Deep. — This  company  belongs  to  the  Central 
Mining — Rand  Mines  group,  and  was  formed  in  1899  to 
acquire  deep  level  property  in  the  central  Rand  on  the 
dip  of  the  City  &  Suburban,  Meyer  &  Charlton,  Wol- 
huter,  and  Coch  mines  Milling  commenced  in  1910. 
For  one  reason  and  another,  the  amount  of  ore  raised 
has  never  been  up  to  the  capacity  of  the  treatment 
plant.  This  position  is  once  more  brought  into  promi- 

nence by  the  fact  that  tlie  output  of  ore  and  gold  for 
1918  is  lower  than  that  for  1917,  the  reasons  being  the 
serious  shortage  of  labour  during  the  influenza  epi- 

demic and  falls  of  ground  in   the  richest  parts  of  the 

mine.  The  amount  of  ore  raised  was  742,383  tons,  and 
after  the  removal  of  10%  waste,  670,100  tons  averag- 

ing 9  3 dwt.  per  ton  was  sent  to  the  mill.  The  yield 
of  gold  by  amalgamation  was  223,299  oz.  and  by  cya- 

nide 82,876  tons,  making  a  total  of  306,175oz.,  worth 
/1, 274, 881,  or  38s  per  ton  milled.  The  working  cost 

was  ̂ ^827.587,  or  24s.  8d.  per  ton,  leaving  a  working 
profit  of  ̂447.293,  or  13s  4d.  per  ton.  Out  of  the 
profit,  ̂ 343,750  was  distributed  as  dividend,  being  at 
the  rate  of  27J%  ."^s  compared  with  the  previous 
year,  the  tonnage  milled  was  74.000  tons  less,  the  yield 
per  ton  Is.  6d.  less,  the  working  cost  per  ton  3s.  Id. 
higher,  the  total  profit  /^220,959  less,  and  the  dividend 
/218,750  less  Theorereserveisestimatedat  3,342,700 
tonsaveraging  9  6  dwt.,  as  compared  with  3,326,900 
tons  averaging  9  dwt.  the  year  before.  The  north- 

western section  of  the  mine  under  the  Meyer  &  Charl- 
ton continues  to  develop  rich  ore,  but  easterly  the  de- 

velopment gives  varying  results. 
Village  Deep. — This  company  belongs  to  the  Cen- 

tral Mining — Rand  Mines  group,  and  was  formed  in  1898 
to  acquire  deep  level  ground  below  the  Village  Main 
Reef,  which  itself  was  a  deep  level  below  the  Wem- 
mer,  Salisbury,  and  Jubilee,  in  the  central  Rand.  The 
report  for  1918  shows  that  labour  shortage  and  water 
troubles  had  an  adverse  infiuence  on  the  output,  while 
the  yield  per  ton  was  lower  and  the  cost  higher.  The 
ore  raised  was  663,671  tons,  and  after  the  removal  of 
11%  waste,  565,300  tons  averaging  just  over  7  dwt. 
gold  per  ton  was  sent  to  the  mill.  The  yield  of  gold 
by  amalgamation  was  131,244  oz  ,  and  by  cyanide 
59,245  oz.,  making  a  total  of  190,469  oz,  worth 

^792. 518.  being  a  yield  of  28s.  2d.  per  ton.  The  work- 
ing cost  was  ̂ 726,262.  or  25s.  lOd.  per  ton,  leaving  a 

working  profit  of  /66,256,  or  2s.  4d.  per  ton.  The  ex- 
penditure on  capital  account  was  ;f  22,300.  The  share- 

holders received  £i9,715,  being  at  the  rate  of  3|%. 

The  dividend  for  1917  was /'172, 359,  and  theratel6J%. 
The  developments  during  the  year  have  disclosed  ore  ■ 
of  lower  grade  than  formerly,  the  amount  being 
840,740  tons  averaging  63  dwt.  The  reserve  is  esti- 

mated at  2,327,200  averaging  6  3  dwt..  as  compared 
with  1,847.000  tonsaveraging  6  6 dwt.  the  year  before. 
Rights  to  mine  under  Springfield  Extension  and  a  por- 

tion of  La  Rochelle  have  been  obtained  from  the  Gov- 
ernment and  ore  below  the  former  has  been  added  to 

the  reserve. 

Meyer  &  Charlton. — The  mine  worked  by  this  com- 
pany is  the  most  important  producer  in  the  Albu  group, 

and  contains  some  very  rich  ore.  The  company  was 
formed  in  1SS8  to  work  an  outcrop  property  in  the 
Central  Rand,  and  in  1909  an  additional  block  on  the  dip 
was  purchased.  Thereport  for  1918  shows  that  137,736 
tons  was  sent  to  the  stamps,  and  that  the  total  output 

of  gold  was  109,354  oz,  being  a  yield  of  15'9dwt.  per 
ton.  The  value  was  ̂ '456. 555,  or  66s.  3d.  per  ton,  and the  working  cost  was  £181.474,  or  26s.  4d.  per  ton, 
leaving  a  working  profit  of  £^275.080,  or  39s.  lid.  per 
ton.  The  shareholdersreceived  /220,000,  being  at  the 
rate  of  100%  .  The  reserve  is  estimated  at  504.495  Ions 
averaging  15  84  dwt..  of  which  441,234  tons  averaging 
1718  dwt.  over  52  in  is  in  the  Main  Reef  Leader.  A 
year  ago  the  reserve  in  the  Leader  was  312,996  tons 
averaging  20  5 dwt.  The  rise  in  the  tonnage  and  the 
fall  in  the  grade  are  explained  by  the  fact  that  the  slop- 

ing width  is  greater  than  was  previously  assumed. 
Consolidated  Langlaagte. — This  company  belongs 

to  the  Barnato  group,  and  was  formed  in  1902  to  amal- 
gamate the  Crtesus  and  Langlaagte  Star,  in  the  west- 

ern part  of  the  central  Rand.  The  Crown  Reef-Fer- 
reira  dyke  upthrows  the  reefs,  bringing  the  southern 
portions   1. 100  ft.   nearer  the  surface,  so  that    a  new 
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scheme  of  development  of  this  part  of  the  property  had 
to  be  adopted,  involving  the  sinking  of  two  new  shafts. 
The  mill  was  rebuilt  in  1912  with  modern  heavy  stamps. 
The  report  for  191 S  shows  that  503.300  tons  was  raised 
and  sent  direct  to  the  mill  without  sorting,  the  average 
assay-value  being  6  16dwt.  per  ton.  The  yield  by 
amalgamation  was  105,250  oz.,  and  by  cyanide  43,479 
oz.,  making  a  total  of  148,729 oz.,  worth  /633,022,  or 
25s.  2d.  per  ton.  The  working  cost  was  /476,320,  or 

18s.  lid.  per  ton,  leaving  a  profit  of  £^156.702  or  6s  3d. per  ton.  The  shareholders  received  ;f47,500,  being  at 
the  rate  of  5%,  while  /67,918  was  applied  to  redemp- 

tion of  debentures  and  expenditure  on  capital  account. 
The  shortage  of  labour  and  the  floods  interfered  with 
operations,  and  the  tonnage  treated  and  the  profits  were 
below  normal.  The  reserve  is  estimated  at  2,132,778 
tons  averaging  6  2dwt.  as  compared  with  2,103,000 
tons  averaging  6dwt.  The  development  has  recently 
shown  a  distinct  improvement. 

Langlaagte  Estate. — This  company  was  formed  in 
1889  to  work  a  properly  on  the  outcrop  in  the  Central 
Rand.  Two  years  ago  the  control  was  sold  by  Sir  J. 
B.  Robinson  to  the  Barnato  group  (Johannesburg  Con- 

solidated). The  report  for  1918  shows  that  534,060 
tons  of  ore  averaging  just  under  6dwt.  per  ton  was 
mined  and  sent  direct  to  the  mill.  The  output  of  gold 
by  amalgamation  was  88,949  oz.,  and  by  cyanide 
63,333  oz,  making  a  total  of  152,282  oz,  worth 
;^647.999,  being  a  yield  of  24s.  3d.  per  ton.  The  work- 

ing cost  was  ;^508,916,  or  19s.  Id.  per  ton,  lea\'ing  a 
profit  of  ̂ 139,082,  or  5s.  2d.  per  ton.  The  sharehold- 

ers received  ;f  110,812,  being  at  the  rate  of  12i%.  The 
reserve  is  estimated  at  1 ,036,200  tons  averaging  6  9  dwt., 
as  compared  with  1,060.594  tons  of  similar  tenor  the 
year  before.  Recent  developments  have  given  good 
results,  A  block  of  22  claims  has  been  purchased  from 
the  New  Era  Co.,  adjoining  the  south  boundary,  which 
will  add  two  years  to  the  life  of  the  mine. 

Randfontein  Central. — This  company  was  formed 
by  Sir  J.  B.  Robinson  in  1907,  as  an  amalgamation  of 
various  mining  companies  operating  in  the  far  west 
Rand,  and  in  1911  the  remainder  of  the  same  group 
were  absorbed.  Two  years  ago  the  control  was  pur- 

chased by  the  Barnato  group.  Many  rearrangements 
have  been  undertaken  in  connection  with  mining  and 
milling  work.  Though  a  big  producer  the  property 
has  not  yielded  much  profit,  but  with  the  new  control 
the  chances  are  greatly  improved,  though  the  results 
so  far  have  been  disappointing.  The  report  for  1918 

shows  that  1,741,388  tons  averaging  5'66dwt.  per  ton 
was  raised  and  sent  direct  to  the  mill.  The  total  yield 
of  gold  was  467,105oz  ,  worth  /1, 991, 838,  or  22s.  9d. 
per  ton.  The  working  cost  was/ 1,883, 766,  or  21s.  7d. 
per  ton,  leaving  a  working  profit  of  ̂ 108,072,  or  Is.  2d. 
per  ton.  Alter  the  payment  of  /152,107  as  debenture 
interest,  and  other  items,  a  net  loss  of  /48,911  was  in- 

curred. The  ore  reserve  is  estimated  at  4,254,000  tons 
averaging  6  8  dwt.,  as  compared  with  5.185,000  tons  of 
the  same  average  the  year  before.  Progress  is  being 
made  with  the  two  new  vertical  shafts  and  the  new 

pumping  station.  Until  these  are  completed,  the  op- 
erations will  necessarily  be  conducted  under  adverse 

circumstances. 

Lonely  Reef. — This  company  belongs  to  the  Lewis 
it  Marks  group,  and  was  formed  in  1910  to  acquire 
partly  developed  gold  mines  situated  55  miles  north  of 
Bulawayo,  Rhodesia.  The  lode  is  strong  and  persist- 

ent, and  the  yields  have  been  substantial.  The  report 
for  1918  shows  that  the  developments  in  depth  con- 

tinue to  be  excellent  The  amount  of  ore  treated  was 
54,320  oz.  The  yield  by  amalgamation  was  17,674  oz. 
and  by  cyanide  31,886  oz.,  making  a  total  of  49, 560  oz. 

worth  ;f  209,712.  The  working  profit  was  ii'gi.agS,  out of  which  £48,273  was  distributed  among  shareholders, 
being  at  the  rate  of  25%  :  in  addition  ;f20,117  was 
paid  as  income  tax,  and  £15,969  was  written  off  for 
depreciation.  New  levels,  the  20th  and  21st,  were 
started  during  the  year,  and  568  ft.  and  120  ft.  respec- 

tively driven  on  them  to  December  31.  Here  the  ore 
averages  45  dwt.  and  294  dwt.  over  435  in.  and  30  5 
in.  respectively.  Additional  driving  has  also  been  done 
on  the  17th,  18th,  and  19th  levels,  with  equally  satis- 

factory results.  The  ore  reserve  is  estimated  at  176,097 
tons  averaging  24  1  dwt.,  as  compared  with  145,616 
tons  a%'eraging  18  69dwt.  the  year  before.  A  change 
in  the  method  of  stoping  has  been  introduced  so  as  to 
prevent  so  much  of  the  foot-wall  rock  being  mixed  with 
the  ore.  It  is  now  only  necessary,  in  estimating  the  re- 

serve, to  reckon  on  the  inclusion  of  12  in.  of  wall-rock 
in  the  broken  ore  instead  of  24  in.  This  fact  accounts 

partly  for  the  higher  assay-value  of  the  reserve. 
Ivanhoe  Gold. — This  company  was  floated  by  the 

late  Whitaker  Wright  In  1S97  to  acquire  a  gold  mine  at 
Kalgoorliefrom  a  Melbourne  company  of  similar  name, 
which  had  done  well  for  its  shareholders  during  the  two 
previous  years,  .^fter  the  Whitaker  Wright  collapse. 
F.  A.  Govett  became  chairman,  and  Bewick,  Moreing 
&  Co.  were  appointed  consulting  engineers.  The  lat- 

ter firm  retired  from  this  position  a  year  ago.  For  many 
years  handsome  dividends  were  paid,  but  on  the  failure 
to  find  much  ore  belosv  the  2,420  ft.  level  the  rate  of 
distribution  fell  five  years  ago.  The  report  for  1918 
shows  that  208,428  tons  of  ore  was  treated,  yielding 
gold  worth  £105, 904  by  amalgamation,  /75,572  from 
concentrate,  ;f44,S32  from  sand,  and  £l  19,381  from 
slime,  making  a  total  of  /345,689.  The  yield  was  33s. 
2d.  per  ton,  and  the  amount  left  in  the  residues  was 
4s.  lOd.  The  net  profit  was  ;f79,418,  out  of  which 
/75,000  was  distributed  as  dividend,  being  at  the  rate 
of  7s.  6d.  per  £5  share.  Developments  In  the  upper 
levels  continue  to  disclose  ore,  though  of  lower  grade. 
The  reserve  is  estimated  at  1,000,209  tons  averaging 
34s.  per  ton,  as  compared  with  1,035,874  tons  averag 
ing  34s.  2d.  a  year  ago. 

Sons  of  Gwalia. — This  company  was  formed  in  1898 
to  acquire  a  gold  mine  at  Mount  Leonora,  in  the  North 
Coolgardle  goldfields  of  West  Australia.  Bewick, 
Moreing  &  Co.  are  the  general  managers.  Dividends 

averaging  30",,  were  paid  regularly  from  1900  to  1917. 
The  report  for  1918  shows  that  148.394  tons  of  ore  svas 
treated  for  a  yield  of  44,725  oz.  of  gold,  realizing 
.^190,092,  The  working  cost  was  /156,052,  and  the 
expenditure  on  development  /20. 013.  Taxesabsorbed 
/12,649,  and  administration  ̂ 2,34),  and,  after  reckon- 

ing other  small  items  of  income  and  expenditure,  the 
balance  of  profit  for  the  year  was  ;^71.  The  yield  per 
ton  was  25s.  7d  ,  as  compared  with  28s.  lid.  This  fall 
in  the  yield,  together  with  the  higher  wages  and  the 
shortage  of  efficient  labour,  accounts  for  the  disappear- 

ance of  the  profit.  Development  has  been  curtailed 
owing  to  absence  of  available  labour.  The  reserve  is 

estimated  at  3  years  and  2  months' supply,  as  compared 
with  3  years  and  8  months'  supply  a  year  ago. 
Waihi  Gold. — This  company  was  formed  in  1887  to 

acquire  gold  workings  in  the  Thames  district  in  the  nor- 
thern island  of  New  Zealand,  which  had  been  originally 

started  in  1878.  The  early  developments  were  not  en- 
couraging, and  it  was  not  until  1893  that  the  first  divi 

dend  was  paid.  From  that  date  the  output  and  profits 
steadily  advanced  for  seventeen  years,  and  Waihi  rank- 

ed as  one  of  the  great  gold  mines  of  the  world.  In  1910 
developments  at  depth  began  to  show  less  satisfactory 
results,  and  since  then  the  amount  of  ore  raised  and  the 
gold  extracted  have  been  less  than  half  what  they  were 
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during  the  previous  six  years.  The  report  for  1918 
shows  that  188.998  short  dry  tons  was  treated,  yielding 
fjold  and  silver  realizing  /387,065.  The  ore  assayed 
7  4  dwt.  gold  and  2J  oz.  silver  per  ton,  and  the  residues 

contained  0'5  dwt.  gold  and  9  dwt,  silver  per  ton.  The 
profit  was/igg, 274,  outof  which  ̂ 99,181  has  been  dis- 

tributed as  dividend,  being  at  the  rate  of  20%,  /42,851 
has  been  reserved  for  income  tax,  and  /16,752  has  been 
written  ofTfor  depreciation.  As  mentioned  a  year  ago, 
the  scarcity  of  labour  and  the  difliculty  of  obtaining  the 
necessary  pumping  plant  have  combined  to  prevent  all 
development  below  ihe  11th  level.  When  these  dis- 

abilities are  removed,  the  directors  intend  to  place 
/50,000  to  a  special  development  account.  A  small 
amount  of  development  has  been  done  on  the  Uth 
level  and  above,  but  this  has  not  prevented  the  ore  re- 

serves from  being  considerably  depleted .  The  reserves 
stand  at  602,789  tons  in  suspense  account,  and  556,761 
tons  in  general  account,  as  compared  with  622,680  tons 
and  653,716  tons  the  year  before. 

Gurum  River  (Nigeria). — This  company  was  formed 
in  1911  by  Oliver  Wethered  to  acquire,  from  the  Anglo- 
Continental  Mines,  alluvial  tin  ground  on  the  Gur- 

um river,  five  miles  north-west  of  Naraguta,  Nigeria. 
The  Niger  Company  took  an  interest  in  1916,  and  that 

company's  engineers.  Laws,  Rumbold&Co.,  were  ap- 
pointed directors  of  mining  operations.  The  report  for 

the  year  ended  September  30  last  shows  that  101  tons 
of  tin  concentrate  was  recovered,  selling  for  /18,279, 
and  that  the  profit  for  the  year  was  /7,056.  The  com- 

pany owns  a  half  share  in  another  property,  jointly 
with  the  Rayfield  (Nigeria)  Tin  Fields,  and  negotia- 

tions are  in  hand  to  sell  this  half  share  to  the  Rayfield 
company.  The  company  purchased  a  large  interest  in 
the  Kuru  Syndicate,  which  recently  acquired  a  prop- 

erty from  the  Jantar  company,  and  has  already  dis- 
posed of  part  of  this  holding  at  a  substantial  profit. 

Balaghat  Gold. — This  company  belongs  to  the  John 
Taylor  &  Sons  group  of  gold  mines  in  the  Kolar  dis- 

trict, Mysore  State,  South  India.  From  1900  to  1907 
good  dividends  were  paid,  but  of  recent  years  it  has 
not  been  possible  to  do  more  than  meet  expenses.  The 
report  for  1918  shows  that  26.745  tons  of  ore  was  mill- 

ed for  a  yield  of  19,710oz.  of  gold  bullion,  and  that 
54,130  tons  of  tailing  gave  4,836  oz,,  making  a  total  of 
24.546  oz.,  worth  ̂ 93,835  The  working  profit  was 
/5,072,  out  of  which  ;f3,543  had  to  be  allowed  for  de- 

preciation. The  year  began  with  an  adverse  balance 
of  /22,940,  and  this  now  stands  at  £21,151.  Develop- 

ments have  been  confined  to  the  Balaghat  lode,  and 
work  has  been  abandoned  on  the  Main  lode.  At  sev- 

eral places  ore  has  been  found  between  the  3,425  ft 
and  3,675  ft.  levels.  The  reserve  is  estimated  at  38,614 
tons,  as  compared  with  30.076  tons  the  year  before 
The  accumulated  sand  and  slime  awaiting  treatment 
was  10,000  tonson  December  31.  In  addition  270.000 
toiisofoldsandresiduecan be  re-treated  ataprofit.  The 
directors  consider  it  advisable  to  increase  the  amount 
of  development,  and  propose  to  issue  shares  to  provide 
the  necessary  capital. 

Hutii  (Nizam's)  Gold  Mines. — This  company  was 
formed  in  1901  to  acquire  from  the  Hyderabad  (Dec. 
can)  Company  certain  gold-mining  properties  in  cen- 

tral India.  Milling  started  in  1903,  and  dividends  were 
paid  fairly  regularly  from  1904  to  1916,  The  report 
(or  1918  shows  that  23,100  tons  of  ore  was  treated, 
yielding  gold  worth  /37,599  by  amalgamation,  and 
/7,777  by  cyaniding,  making  a  total  of  ̂ ^45,376,  The 
yield  per  ton  was  much  less  than  during  the  previous 
year,  being  9  dwt.  as  compared  with  12  dwt.  The  total 
revenue  was  ;f47,323,  and  the  cost  ;f48.054,  leaving  a 
loss  of  /731  on  the  years  working.     The   develop- 

ments have  not  been  satisfactory  recently,  and  no 
workable  ore  has  been  found  on  the  bottom  level  at 
3,450  ft.  The  ore  reserve  was  estimated  on  December 
31  at  9.900  tons  averaging  9  dwt.  Unless  further  sup- 

plies of  ore  are  revealed  during  the  next  month  or  two, 
the  future  policy  of  the  company  will  require  consid- 
eration. 

Plymouth  Consolidated. — Thiscompany  was  formed 
by  Bewick,  Moreing  &  Co.  in  1914  to  acquire  an  old 
gold  mine  in  .Amador  County,  California,  which  had 
been  reopened  by  W.  J.  Loring,  one  of  the  partners  of 
the  firm.  Dividends  have  been  paid  continuously  since 
1915.  The  report  for  1918  shows  that  125,300  tons  of 
ore  was  treated,  yielding  gold  worth  /143,686,  being 
ayieldof  22s,  lid.  per  ton.  The  net  profit  was  ;f  29,497, 
out  of  which  /24,000  was  distributed  as  dividend,  being 
at  the  rate  of  10%.  Development  has  given  good  re- 

sults during  the  year.  In  the  north  shoot  at  the2. 450ft. 
and  2.600ft.  levels,  the  results  have  been  most  satis- 

factory. To  the  south  of  the  shaft  the  ore-body  dis- 
closed on  the  1,400  ft.  and  1,500  ft.  levels  has  continued 

to  develop  ore.  The  latest  cables  show  that  the  de- 
velopments have  continued  to  be  satisfactory  down  to 

the  1,600  ft,  level. 
Mining  Corporation  of  Canada. -This  company 

was  registered  in  Canada  in  1914  to  consolidate  the 
operations  of  the  Cobalt  Townsite,  Cobalt  Lake,  and 
City  of  Cobalt  silver-mining  companies,  and  to  pur- 

chase property  from  the  Townsite  Extension.  Sir 

Henry  Fellatt  is  chairman,  and  D'Arcy  Weatherbe  is 
consulting  engineer.  The  report  for  1918  does  not 
give  details  of  the  output  of  the  individual  mines,  but 
states  that  the  City  of  Cobalt  mine  has  given  the  bulk 
of  the  output  though  at  a  reduced  rate,  that  the  Co- 

balt Lake  was  exhausted  during  the  year,  and  that  the 
reserve  at  Cobalt  Townsite  has  rapidly  dwindled.  As 
regards  the  City  of  Cobalt,  there  is  still  a  large  reserve, 
but  little  ground  is  left  for  further  development.  Dur- 

ing the  year,  the  output  was  as  follows  :  1209  tons  of 
high  grade  ore,  containing  245,895  oz  silver,  shipped 
to  smelters  ;  42,355  tons  of  milling  ore.  yielding 
1. 148,709  oz.  in  concentrate  and  272,739  oz,  by  cyanid- 

ing the  tailing  ;  17.632  tons  of  accumulated  tailing  re- 
treated, giving  25,901  oz  in  concentrate  and  15,006  oz. 

by  cyaniding  tailing.  The  total  yield  was  1, 708,252 oz., 
as  compared  with  4,485.541  oz.  the  year  before.  The 
income  from  the  sale  of  silver  was  91,880,965,  and  the 
mining  profit  before  allowing  for  administration  and 
taxes  was  8990,473.  The  dividends  absorbed 

91,348,790.  Though  the  output  has  fallen,  the  com- 
pany has  been  greatly  helped  by  the  high  price  of  sil- 

\  er,  Mr,  Weatherbe's  report  on  investigations  in  con- 
nection with  new  properties  is  quoted  elsewhere  in  this issue, 

Nipissing  Mines. — This  company  was  formed  in  the 
United  Stales  in  1906  to  work  silver  mines  at  Cobalt, 
Ontario,  but  was  reregistered  under  Ontario  laws  in 
1917.  The  metallurgical  operations  at  these  mines 
have  been  described  from  time  to  time  in  the  Maga- 

zine. The  report  for  1918  shows  that  further  modi- 
fications were  made,  amalgamation  of  the  high-grade 

ore  being  abandoned  owing  to  the  exorbitant  price  of 
mercury.  The  output  of  ore  was  81,347  tons,  of  which 
1.073  tons  was  high  grade,  and  80,274  tons  low-grade. 
The  yield  of  silver  was  3,701,416  oz.  In  addition 
the  company  treated  custom  ore  and  bullion,  while 
2.157  tons  of  residue  averaging  9  03%  cobalt  was  sold. 
The  dividends  for  the  year  absorbed  81,800,000.  The 
reserves  are  estimated  at  2,788  tons  of  high-grade  ore 
and  121,049  tons  of  milling  ore,  containing  6,000,000 
oz.  of  silver,  and  further  supplies  may  be  expected,  but 
the  directors  are  busy  investigating  new  properties. 
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The  subjoined  particulars  are  issued  for  public  information  only. 
In  accordance  with  the  existing  Treasury  Regulations  the  following  statement  is  made  : — No  part  of  the 

proceeds  of  this  issue  is  to  be  applied  for  capital  purposes  outside  the  United  Kingdom  or  to  replace  money 
which  has  been  so  applied. 

The  Preference  Shares  have  already  been  applied  for  in  excess  of  the  amount  thereof  created,  and  the 
Directors  are  accordingly  proceeding  to  allotment 

THE  CHEMICAL  AND  METALLURGICAL 
CORPORATION,   LIMITED. 

(Incorporated  under  the  Companies  Acts,  1908  to  1917.) 

Authorized   Capital       .....        £1,200,000 
Divided  into  200,000  Cumulative  Eight  per  Cent.  Preference  Shares  and  1,000,000  Ordinary  Shares  all 

of  £l  each. 

DIRECTORS: 

HERBERT  GUED.\LLA,  F.C.A.,  Managing  Director  of  the  Imperial  and  Foreign  Corporation,  Ltd  , 
1,  Broad  Street  Place,  E.G.  2  (Chairman). 

A.   STANLEY   ELMORE,  F.C.S.,  M.S.C.I.,  701,  Salisbury  House,  E.C.2  (Managing  Director). 
J.   A.  AGNEW.  1,  London  Wall  Buildings,  E.C.2,  Mining  Engineer,  Directorof  the  Zinc  Corporation,  Ltd. 
F.  W.  BAKER,  341,  Salisbury  House,  E.C.2,  Chairman  of  the  Santa  Gerlrudis  Company,  Ltd. 
H.  F.  MARRIOTT,  1,  London  Wall  Buildings,  E.C.2,  Consulting  Engineer,  Central  Mining  &  Invest- 

ment Corporation,  Ltd 
W.  McDERMOTT,  Moorgate  Hall,  Finsbury  Pavement,  E.C.2,  Mining  Engineer,  Chairman  of  the  Con- 

solidated Mines  Selection  Company,  Ltd. 

TECHNICAL   ADVISER: 
FRANK   E.   ELMORE,  M  LEE  ,  701,  Salisbury  House,  E.C.2. 

SECRETARY    AND    REGISTERED  OFFICES: 
J.   A.   STOCKER,  F.C.IS.,  701,  Salisbury  House,  E.C  2. 

BANKERS: 

LONDON  JOINT  CITY  AND  MIDLAND  BANK,   LIMITED,  Princes  Street,  E  C.2. 
THE  RUSSIAN  AND  ENGLISH  BANK,  LIMITED.  31-33.  Bishopsgate,  EC. 2. 

SOLICITORS : 
SPYER  &  SONS,   Austin  Friars  House,  Austm  Friars,  E.C.2. 

AUDITORS: 

DELOITTE,   PLENDER,   GRIFFITHS  &  CO.,  5,  London  Wall  Buildings,  E.C.2. 

This  Corporation  has  been  lormed  for  the  purpose  of  acquiring  from  Frank  E.  Elmore  the  British.  Foreign, 
and  Colonial  rights  in  respect  of  inventions  for  the  treatment  of  complex  zinc,  lead  and  silver  ores,  the  pur- 

chase consideration  being  ,^1,000,000  in  Ordinary  Shares  and  jf55,000  in  cash.  Of  the  cash,  /30,000  is  to  be 
paid  out  of  25%  of  the  first  profits  of  the  Company.  Extensive  tests  have  been  made  of  the  process  with  suc- 

cessful results. 

The  Corporation  will  take  over  the  benefit  of  contracts  entered  into  under  which  options  have  been  granted 
on  the  rights  to  work  the  process  in  the  following  countries  :  — 

(1)  The  United  States  of  America  and  Canada.     (These  options  have  been  exercised  ) 
(2)  Mexico  and  Central  America.     (These  options  have  been  exercised.) 
(3)  Russia  and  Scandinavia.     (These  options  have  been  exercised  I 
(4)  Africa.     (Excluding  the  Northern  Foreign  Colonies.) 
(5)  Australasia. 

The  number  of  Directors  is  not  to  be  less  than  three  nor  more  than  eight.  (Qualification — 500  shares. 
Remuneration  (exclusive  of  special  remuneration  of  any  Managing  Director  or  Manager),  ,f  300  each  per  annum, 
with  £100  extra  for  the  Chairman,  and  a  sum  equal  to  7J  per  cent,  of  the  net  profits  (to  be  ascertained  after 
deducting  income-tax,  excess  profits  duty  or  similar  impost),  after  providing  for  5  per  cent,  dividend  on  the 
Ordinary  Shares  and  any  dividends  payable  in  priority  thereto,  but  such  sum  is  not  to  exceed  /5,000,  divisible 
between  them,  in  any  year.  The  directors  intend  to  apply  to  the  Board  of  Trade  for  a  licence  under  the  Non- 
Ferrous  Metal  Industry  .\ct,  1918.  and  will  not  carry  on  any  business  to  which  the  Act  applies  until  such 
licence  has  been  obtained.    No  shares  may  be  held  by  or  in  trust  for  an  enemy  or  enemy-controlled  Corporation. 
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THE  CONSOLIDATED  MINES  SELECTION  COMPANY,  LIMITED. 
Directors:  Walter   McDermott   (Chairman),  J.   A.   Agnew,   F.  \V.  Green,  R.   J.  Frecheville,  Louis  Oppen- 
heimer,    B.  Kitzinger  and    J     S.   Wetzlar   {Managing  Directors).      Secretary  and  Head  Offices:    C.  W. 

Moore,  5,  London  Wall  Buildings,  London,  EC. 2.     Formed  1897.     Capital  issued  :  /552,500. 

Business  :  The  finance  and  management  of  mining  properties,  particularly  in  the  Far  East  Rand. 

Extracts  FRO^!  the  Directors'  Report. 
The  accounts  show  a  profit  of  /170,646,  including 

the  sum  of  ;f  10.311  brought  forward  from  last  year. 
The  directors  recommend  the  payment  of  a  dividend 
of  30%,  less  income  tax,  and  that  the  sum  of  ;f 20.000 

be  placed   to   the   reserve  account.     As  regards   the 
financial  position,  the  balance  sheet  shows  that  cash 
and  cash  assets,  as  on  December  31  last,  e.xceed  the 

total  of  current  and  contingent  liabilities  by  ;^228.603. 
Properties  and  unquoted  securities,  as  valued  by  the 
directors,  stand  in  the  books  at  /22.979.  while  quoted 
securities  taken  at  cost  or  under,  but  in  no  case  higher 
than  the  market  price  at  December  31,  1918.  amount 
to  /635.164,  making  a  total  of  ;f  658.143.  These  quoted 
securities,  if  taken  at  prices  ruling  at  December  31. 
1918,  would  show  a  substantial  appreciation  over  their 
valuations  on  the  books. 

Arrived  at  as  follows  : — 
Net    Profits    realized    on    Sales.  Com- 

missions. &c       £103.647    6 
Interest  and  Dividends           94,677    0 
Transfer  Fees    253  12 

Against  which  had  to  be  written  off  : 
Expenses,  iic    £6.827  18  II 
Debenture  Interest      4,523    0    0 
Cost  of  Investigations. 

Claim  Licences.  De- 
preciation of  Office  Fur- 

niture.&c        9S54    0  11 
Income  Tax   London,  and 

Taxes  Johannesburg        17.037  10    1 

£198,577    18    4 

edit  balance  from  last 
£160.335 

10.311 

Gives  a  total  available  protii  of     £l70.6i6  17    7 

Having  regard  to  the  continuation  of  war  conditions 
practically  throughout  the  year  under  review  and  to 
the  numberless  difficulties  and  restrictions  under  wtiich 

business  has  been  carried  on,  the  directors  regard  this 
result  as  satisfactory. 

Particulars  of  subsidiary  companies,  the  Brakpan 
Mines,  and  Springs  Mines,  are  given  in  the  reports  of 
those  companies. 

Your  company  accepted  a  substantial  participation 
in  the  subscription  of  the  capital  of  £\  ,400,000  of  West 
Springs,  Limited,  the  company  formed  to  work  the 
West  Lease  Area  on  De  Rietfontein  of  2,236  claims 

for  which  the  tender  of  the  .Anglo-American  Corpor- 
ation of  South  Africa,  Limited,  was  accepted  by  the 

Union  Government.  The  capital  was  subscribed  at 

par.  the  guarantors  receiving  5%  commission.  Of  the 
1.400,000  shares.  400.000  shares  were  paid  in  full,  while 
2s.  per  share  was  paid  up  on  the  balance  of  1.000.000 
shares.  The  technical  management  and  control  of 

West  Springs.  Limited,  has — by  arrangement  with  the 
Anglo-American  Corporation  of  South  .Africa,  Limited 
— been  vested  in  The  Consolidated  Mines  Selection 

Company,  Limited.  The  company  was  registered  on 
June  14.  1918.  and  work  on  the  ground  was  at  once 
taken  in  hand.     Two  shafts  are  being  sunk,  and  one 

haulage  way  is  already  welladvanced  into  the  property, 
while  other  levels  are  approaching  it. 

The  capital  of  the  Daggafontein  Mines,  Limited,  at 
December  31  last  stood  at  ;f  730,000  in  shares  of  £l 
each,  of  which  /699.765  were  issued,  all  in  shares  of 

£l  each  fully  paid.  During  the  year  under  review  it  be- 
came necessary  to  provide  for  further  funds  in  order 

that  the  operations  of  the  company  might  be  carried 
on  without  interruption.  With  this  end  in  view  an 
agreement  was  entered  into  with  the  Consolidated 

Mines  Selection  Company,  by  which  that  company 
undertook  to  lend  (or  procure  loans  under  its  guarantee) 
the  funds  required  until  March  27,  1919,  up  to  a  total 
of  ;f  100, 000,  interest  1%  above  Bank  Rate,  with  a 

minimum  of  6i% .  The  Consolidated  Mines  Selection 

Company,  Limited,  further  to  have  2J°o  cash  com- 
mission and  the  right  to  call  at  par  any  shares  not 

taken  up  by  holders  of  the  options  maturing  on 
March  27,  1919.  .\n  application  has  been  made  to  the 
Government  of  the  Union  of  South  Africa  to  have  the 

farm  proclaimed  and  the  mynpacht  located.  A  pro- 
posal has  been  submitted  to  the  Government  in  terms 

of  the  Transvaal  Mining  Leases  and  Mineral  Law 
.\mendment  .\ct,  1918,  for  the  grant  of  a  lease  of  the 
mining  rights  of  an  additional  area  on  Daggafontein 
m  order  to  constitute  a  workable  mining  proposition  : 
with  the  same  object  in  view  a  provisonal  agreement 
has  been  entered  into  for  the  purchase  of  173  claims 

on  the  Farm  Daggafontein.  No  development  work 

was  done  during  1918.  the  workings  having  been  in- 
accessible during  the  greater  portion  of  the  year  on 

account  of  water.  The  difficulties  have  now  been 

overcome  and  development  work  was  resumed  in  Feb- 
ruary, 1919.  No.  2  shaft  was  sunk  509  ft.  during  the 

year,  thetotaldepth  at  December31, 1918, being  1,028ft. 
The  capital  of  the  New  Era  Consolidated,  Limited, 

remains  /lOO.OOO  in  400.000  fully  paid  shares  of  5s. 

each.  The  feature  of  outstanding  interest  in  this  com- 

pany's business  for  1918  was  the  sale  of  its  22  claims 
on  Langlaagte  for  /eOO  per  claim,  or  a  total  of  / 13. 235. 
The  New  Era  Consolidated  also  participated  to  a 

moderate  e.\tent  in  the  provision  of  the  capital  of  West 

Springs.  Limited.  A  dividend  of  20%  was  paid  for  the 

year  1918. In  view  of  the  great  prominence  which  the  shares  of 

the  Burma  Corporation  have  attained  of  late,  the  direc- 

tors are  pleasetj  to  state  that  your  company's  interest, 
represented  by  its  shareholding  in  the  Bawdwin  Syndi- 

cate, remains  undiminished.  The  Bawdwin  Mine  has 
continued  to  open  out  in  a  remarkable  manner  and  a 

large  tonnage  of  high-grade  ore  has  been  developed 
during  the  year,  so  that  the  future  of  the  property  is 
assured  in  the  matter  of  ore  reserves.  .A  good  working 

profit  already  results  from  the  smelting  plant  in  use. 
but  heavy  capital  e.xpenditure  in  the  construction  of 
concentration  mill,  water  power  plant,  and  new  smelting 
works  will  be  necessary  for  another  year  or  two. 

Your  company's  interest  in  shares  of  the  Ilabira  Iron 
Mine,  a  most  promising  venture,  remains  unchanged, 
but  an  additional  interest  has  been  acquired  by  way  of 

participation  in  a  loan  to  the  company  carrying  certain 
rights  to  ordinary  shares. 

33 
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CONSOLIDATED   MINES  SELECTION   CO.,   LTD. 
Report  OK  Meeting  of  Shareholders  held  in  London  on  May  11. 

The  twenty-third  ordinary  general  meeting  of  the 
sliareholdersof  IheConsolidated  Mines  Selection  Com- 

pany, Ltd.,  was  held  on  May  27  at  Winchester  House, 
London,  EC,  Mr.  Walter  McDermott  (Chairman  of 
the  conipanv)  presiding. 

The  Secretary  (Mr.  Charles  W.  Moore,  F.C.LS.) 
having  read  the  notice  convening  the  meeting  and  the 
report  of  the  auditors. 

The  Chairman  said  :  I  have  to  propose :  "  That  the 
directors'  report,  balance  sheet  and  profit  and  lossac- 
count,  as  presented,  be  and  they  are  hereby  approved 

and  adopted,"  Assuming  that  you  will  take  the  report 
and  accounts  as  read,  I  will  give  some  details  and  make 
some  statements  bearing  on  the  position  and  prospects 
of  the  company  before  putting  to  the  meetmg  the  reso- 

lution I  have  just  read.  In  the  accounts  you  will  see 
that  thecapital  isunchangedat  ;f552,500,in  10s  shares, 
and  outstanding  debentures  are  reduced  to  /84,100. 
Sundry  creditors  at  /119,394.  9s.  5d  are  higher  than 
last  year  by  /■t4.741.  7s  4d.,  and  contingent  liabilities 
have  increased  by  the  large  sum  of /105. 525.  The  ad- 

vances in  these  two  items,  whilerequiring  consideration 
asseriousobligations.  must  also  be  looked  at  asevidence 
of  active  current  business  and  of  provision  for  coming 
operations  in  the  properties  which  chiefly  interest  us 
and  which  require  growing  capital  outlays.  Against 
the  liabilities  you  will  find  on  Ihe  credit  side  of  the 
balance  sheet  debtors  and  debit  balances  amounting  to 
;f  134,294.  14s,  (inclusive  of  dividends  due  to  us)  ;  also 
cash  and  liquid  assets  of  ̂ 334,388.  13s,  6d.  Proper- 

ties and  securities  stand  in  the  books  at  a  total  of 
;f65.S,  143.  13s.  fid.,  and  are  taken  on  our  usual  basis  of 
valuation  of  cost  or  under.  The  market  valuation  of 

some  of  our  quoted  securities  has  at  times  since  Decem- 
ber 31  been  lower  than  when  the  accounts  were  made  up, 

but, even  at  those  reduced  marketquotations,  oursecur- 
ities  would  show  a  very  substantial  excess  over  the  sum 
taken  as  a  credit  in  the  balance  sheet.  In  passing  I  should 
like  to  impress  on  you  the  fact  that  such  fluctuations  of 
market  price  as  have  occurred  since  December  in 
several  of  our  securities  can  serve  as  a  striking  illus- 

tration of  the  necessity  for  both  a  reasonable  valuation 
of  assets  in  our  books  and  for  keeping  up  a  reserve  ac- 

count as  insurance  against  risks  of  losses. 

The  profitonthevear's  working,  at  / 160, 335.  8s.  5d., 
is  only  about  /4,000  less  than  that  of  the  preceding 
year,  although  at  our  last  meeting  I  warned  you  not 
to  expect  a  repetition  this  year  of  Ihe  dividend  we  were 
then  able  to  recommend.  We  may  consider  ourselves 
fortunate,  I  think,  that  the  warning  proved  unnecessary 
by  reason  of  certain  successes  we  had  in  our  business  ; 
and.  furthermore,  I  am  able  to  repeal  this  year  that  our 
earnings  were  obtained  without  any  reduction  in  the 
extent  of  our  principal  dividend-earning  holdings,  which 
represent  the  chief  mining  interests  we  have  shown  our 
confidence  in  for  so  many  years.  We  have  again  ap- 

plied /^20,000  out  of  profits  to  increasing  the  reserve account,  which  will  bring  this  up  to  ̂ 100,000.  I  shall 
put  to  you  a  resolution  to  declare  a  dividend  of  30%, 
less  income  tax,  which  — if  you  approve  of  the  declara- 

tion— will  leave  a  carry  forward  to  next  year's  accounts 
of  .f  32, 550.  Os.  Id,  including  the  balance  from  last  year, 
and  subject  to  further  remuneration  to  directors  and 
managing  directors  in  London  and  Johannesburg. 

The  directors'  report  has  given  you  the  salient  min- 

ing points  of  the  properties  forming  the  principal  part 
of  our  South  African  investments,  and  this  year  I  shall 
say  little  in  the  way  of  detailed  description  of  the 
several  mines  themselves,  butdwell  more  on  thegeneral 
view  of  our  business  and  prospects.  Probably  you 
will  all  have  noticed  that  the  shares  of  Brakpan  and 
Springs  Mines  have  both  suffered  at  times  a  marked 
falling  off  from  their  highwater  marks,  and  you  may 
have  remarked  also  that  in  the  estimates  of  ore  reserves 

there  have  been  on  occasions  unfavourable  readjust- 
ments of  former  calculations  by  our  consulting  en- 

gineer. The  two  facts  have,  of  course,  some  relation- 
ship. On  several  occasions  I  have  explained  at  these 

meetings  the  nature  of  the  Rand  gold  deposits  in  our 
eastern  areas,  which  results  in  a  remarkable  regularity 
of  average  productiveness  over  long  periods,  but  this 
is  made  up  of  considerable  variations  between  short 
periods  of  development.  If  you  consider  that  market 
fluctuations  over  short  periods  represent  the  general 
public  appreciation  of  the  temporary  variations  in 
development  results,  you  can  take  a  chart  of  the  ups 
and  downs  of  share  prices  in  a  single  mine— say.  the 
Brakpan — as  representative  ot  local  irregularities  and 
general  regularity  in  productiveness  of  the  areas  of 
ground  as  developed  and  worked  out.  This  history  of 
our  company,  interested  as  we  has'e  been  in  several 
large  properties  for  many  years,  may  be  taken  as  a 
still  wider  illustration  of  the  fluctuations  in  the  progress 
of  the  development  of  the  Far  East  Rand.  I  have 
more  than  once  pointed  out  that  our  company  sinks  or 
swims  with  the  large  mining  areas  we  are  interested  in, 
and  in  which  our  steadilv-increasing  commitments  have 
been  pointed  out  to  our  shareholders  year  after  year. 
To  prevent  your  attaching  too  much  importance  to  the 
readjustments  of  calculations  on  ore  reserves,  I  will 
explain  that  in  the  system  of  opening  out  a  mine  like 
Hrakpan  some  very  large  blocks  of  ore  have  to  be  as 
sumed  as  put  in  sight  and  have  to  be  taken  as  of  a  value 
indicated  by  the  assays  made  in  the  course  of  the  various 
openings  around  them  ;  but  in  the  cut.ing  up  of  these 
large  blocks  during  subsidiary  development  local  vari- 

ations in  thickness  and  value  of  reef  come  to  light,  which 
necessitate  changes  in  tonnage  and  value  calculations 
of  the  profitable  reserves  either  one  way  or  the  other. 

During  the  years  we  have  been  successfully  working 
the  Brakpan  the  a\'erage  results  have  been  sosatisfac- 
torv  o\'er  the  large  area  explored  that  we  were  induced 
to  take  up  the  Government  Deep  Level  .^reas,  in  belief 
ol  a  continuance  of  the  past  regularity  of  productive- 

ness into  the  new  ground — a  policy  which  was  explain- 
ed fullyatourmeeting  of  May  12,  1917 — and  this  policy 

was  again  pursued  in  the  case  of  Springs,  which  was 
laid  before  you  at  our  meeting  of  May  25,  1918.  If 
we  are  ever  proved  to  have  erred  in  these  hopeful  long- 
view  policies  bv  the  future  course  of  developments  of 
the  new  areas  absorbed,  we  shall  be  disappointed  in 
good  company,  for  the  Slate  Mining  Engineer  of  the 
South  African  Government  recently  made  an  estimate 

that  the  Government's  share  of  profits  of  working 
should  aggregate  for  Brakpan  /2, 500. 000,  for  Springs 

/S, 550, 000,  and  for  West  Springs  y('G,250,000  The particular  form  of  nationalization  of  mining  constituted 
by  our  partnership  with  the  Government  is  not  quite 
like  that  we  have  heard  so  much  about  in  England  of 
late.    It  is  a  kind  which  permits  of  optimism  on  the  part 
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of  Government  officials,  because  the  Government  lakes 
no  risks,  has  no  management  troubles,  and  shares  only 
in  the  profits.  The  calculation  of  the  Government  en- 

gineer as  to  West  Springs  sheds — by  inference — a  re- 
flected light  of  optimism  on  the  future  chances  of  the 

Brakpan  deep  level  ground  ;  and  it  represents  the 
strong  local  confidence  in  the  extended  generosity  of 
nature  in  the  distribution  of  gold  values  through  the 
undeveloped  areas 

The  mention  of  West  Springs  suggests  that  you  will 
expect  to  hear  something  of  this  property,  in  which 
we  are  now  interested  both  as  shareholders  and  as 
managers  of  the  operations  of  the  mine  The  property 
lies  between  Brakpan  and  Springs  mines,  and  was  a 
Government  area,  secured  by  the  new  West  Springs, 
Ltd.,  on  a  sliding  scale  profit-sharing  basis.  The 
Springs  Mines.  Ltd..  is  in  a  very  favourable  position 
to  drive  at  once  into  the  West  Springs  ground,  and 
thus  begin  development  of  the  new  mine  long  before 
any  shafts  sunk  from  the  surface  could  reach  the  reef. 
A  cablegram  just  received  gives  the  latest  driving  as 
showing  for  the  last  35  ft.  an  average  assay-value  of 
8'7  dwt.  over  44  in.  The  ad\'antage  thus  gained  by 
West  Springs,  Ltd  ,  is  recognized  in  the  working  agree- 

ment entered  into  with  Springs  Mines,  and  set  out  in 

the  directors'  report  which  you  have  received.  It  was 
also  described  in  my  address  to  you  last  year.  Two 
shafts  are  now  sinking  on  West  Springs,  but.  of  course. 
as  in  the  case  of  Brakpan  and  Springs,  it  will  take 
time  before  the  property  will  be  opened  enough  to  allow 
of  estimating  its  value,  and  still  longer  before  it  will  be 

producing.  The  large  capital  of  /^l. 400. 000  required for  the  development  and  equipment  of  this  mine  was 
secured  by  the  efforts  of  the  Anglo- .American  Corpora- 

tion of  South  Africa,  assisted  by  our  company,  the 
Rand  Selection  Corporation  and  financial  friends  of 
ours  who  are  accustomed  to  following  our  lead  in  such 
matters. 

In  connection  with  what  I  have  said  about  the  fluc- 
tuations in  productiveness  of  mining  areas  and  of  the 

large  sums  which  are  risked  in  their  development  and 
equipment.  I  cannot  resist  the  temptation  of  saying  that 
I  hope  continued  efforts  will  be  made  by  those  interested 
to  educate  our  governors  and  the  public  on  the  neces- 

sity of  recognizing  the  risks  and  many  losses  incidental 
to  gold  mining  when  questions  of  taxation  are  under 
consideration.  Forinstance.  when  it  is  considered  how 
much  mining  adventure  has  done  in  opening  distant 
parts  of  the  Empire  ;  what  the  industry  means  in  the 
way  of  affording  highly  paid  occupation  directly  to 
thousands  of  our  workers  abroad,  and  indirectly  to 
tens  of  thousands  of  workers  at  home  :  what  a  vast 
wealth  is  actually  added  to  the  Empire;  what  heavy 
losses  are  made  by  the  adventurers  against  the  prizes 
which  are  the  inducement  to  take  the  risks — when  these 
points  alone  are  considered,  it  is  seen  that  anything 
like  a  system  of  excess  profits  taxation  is  absolutely  un- 

justifiable except  during  the  existence  of  a  war  requir- 
ing every  available  immediate  source  of  money  to  be 

drawn  on.  If  the  taxing  of  all  profits  beyond  a  fixed 
conventional  percentage  on  capital  (of  which  there  is 
some  wild  talk  now)  were  attempted  to  be  applied  to 
mining  generally  there  would  be  a  very  serious  falling 
off  of  the  speculation  of  the  past  in  new  ventures — a 
speculation  which  has  done  so  much  for  the  Empire, 
in  spite  of  some  fungus  financial  growthson  the  indus- 

try. The  necessity  for  leaving  tlie  prizes  in  existence, 
as  an  offset  to  many  disappointmentsand  toever-present 
risks,  is  particularly  apparent  in  mining  ;   for  it  should 

always  be  remembered  by  our  law-makers  that  it  is 
among  the  very  same  class  of  people  who  make  the 
losses  that  the  present  occasional  prizes  fall  as  a  con- 

solation. They  would  no  longer  be  prizes  if  taxed 
down  to  some  industrial  basis  of  fixed  percentage  on 
capital.  It  is  also  a  very  important  element  in  con- 

sidering taxation  that  a  mine  is  always  a  wasting  asset, 
and  often  a  rapidly  wasting  one.  In  the  matter  of  en- 

couragement of  gold  mining  svithin  the  Empire,  it  has 
been  questioned  by  some  English  financial  authorities 
whether  the  securing  of  gold  for  this  country  was  of 
any  real  benefit  :  but  the  pretty  evident  intention  of 
.\merica  and  other  countries  to  get  all  they  can  may 
have  an  educating  effect ;  and  there  are  some  indica- 

tions that  the  Government  may  not  view  with  apathy 
the  switching  off  of  the  gold  supply  they  have  controlled 
during  the  war. 

During  the  last  few  monthsof  1918  mining  in  South 
.\frica  has  suffered  from  the  ravages  of  influenza.  This 
has  reduced  output  and  increased  working  costs,  which 
were  already  well  above  those  of  1914.  In  the  case  of 
Brakpan  our  working  costs  for  1918  were 4s.  8 Id.  per  ton 
above  pre- war  figures, and  this  year  development  charges 
per  ton  will  beraised  in  order  to  meet  the  requirements  of 
the  mine  and  prepare  for  increased  milling  tonnage. 

From  \'arious  reasons  beyond  our  control  we  are  going 
to  be  disappointed  in  the  dates  at  which  increases  in 
milling  capacity  were  calculated  on  when  we  tendered 
for  the  new  areas.  .\  great  deal  is  heard  of  certain 
labour  difficulties,  both  white  and  black,  but  this  is 
common  to  all  countries.  There  are,  however,  some 
peculiarities  connected  wi;h  those  in  Africa  which  are 
interesting  in  relation  to  certain  fashionable  ideas  about 
international  solidaritv  of  labour  working  conditions. 
In  England  and  some  other  countries  those  who  largely 
create  and  generally  control  labour  difficulties  are  of 
the  belief  that  manual  labour  is  alone  the  effective  pro- 

ducer, and  should,  therefore,  alone  receive  the  benefit 
of  the  product  of  labour  ;  but  when  in  Africa  the 
English  miner  or  artisan  merely  directs  the  manual 
labour  of  the  native,  but  he  takes  six  limes  the  wages 
of  the  latter,  and  will  under  no  condition  allow  him  to 

do  the  more  skilled  or  better  paid  work  of  the  white — 
which  in  some  cases  he  could  be  trained  to  do — nor 
allow  him  to  enter  the  trades  unions.  At  one  time, 
when  there  was  a  question  of  supplying  a  temporary 
deficiency  in  native  supply  by  Chinese,  these  conditions 

of  African  labour  were  by  a  political  "  terminological 
inexactitude"  designated  as  "Chinese  slavery  in  the 
interests  of  mining  magnates."  The  strikes  of  white 
labour  result  frequently  in  idleness  for  coloured  and 
native  labourers,  who,  of  course,  get  no  strike  pay 
and  occasionally  suffer  greatly  in  consequence.  The 
natives  themselves  have  begun  to  appreciate  that,  if 

they  cannot  get  the  higher-grade  work  of  the  while 
worker,  Ihey  can  at  least  enjoy  the  luxury  of  a  strike 
on  their  own  account  when  in  theii  opinion  desirable. 
During  the  war  the  great  drain  of  good  men  for  the 
forces  has  lessened  the  numbers  and  reduced  the  aver- 

age efficiency  of  while  labour,  while  influenza  has.  in 
like  manner,  affected  the  efficiency  of  the  natives. 

The  developments  in  the  Springs  mine  have  pro- 
ceeded, on  the  whole,  with  quite  satisfaciory  results, 

and  they  afford  very  good  promise  for  the  future  of  the 

company  ;  but.  as  in  the  case  of  Brakpan.  w-e  shall 
probably  not  reach  the  estimates  of  capacity  increases 
at  the  dates  expected  originally,  and  we  shall  very 
likely  have  periods  of  slow^er  growth  in  the  profitable 
ore  reserves.     The  work  already  done  lo  the  south  in 
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the  new  lease  area  and  developments  generally  this 
year  have  confirmed  our  favourable  opinion  of  the 
prospects  in  this  ground.  In  the  case  of  Daggafontein 

mine  we  have  had  a  rather  unfortunate  year's  experi- 
ence, due  to  a  succession  of  accidents  to  machinery  and 

special  water  difficulties.  The  latest  advices  give  en- 
couraging results  of  the  resumed  developments  Both 

at  this  and  the  other  mines  under  our  management  we 
have  been  successful  in  the  adoption  of  the  Francois 
system  of  cement  impregnation  around  the  various 
shafts  and  have  thus  met  the  difficulties  as  they  arose  : 
but  water  has  nevertheless  caused  long  delays  in  the 
prosecution  of  much  of  our  preliminary  work  on  all 
our  properties.  A  readjustment  of  the  boundaries  with 
the  Government  and  the  purchase  of  certain  adjoining 
claims  have  now  increased  the  area  controlled  by  the 
Daggafontein  Company  from  1.436  to2.059  claims,  and 
it  now  immediately  adjoins  the  Springs  Mines  area. 
This  readjustment  has  been  obtained  on  the  reasonable 
terms  of  the  issue  of  69.000  additional  shares  and  the 
granting  of  a  small  share  of  any  future  profits  of  the 
company  to  the  Government  on  a  sliding  scale. 

As  regards  our  mining  interests  outside  of  South 
Africa.  I  think  there  is  nothing  I  can  usefully  add  to 

the  general  statements  in  the  directors'  report. 
In  the  matter  of  finances  we  have  pretty  large  com 

mitmenis  in  the  various  properties  we  are  managing, 
and  the  work  laid  out  before  us  will  fully  occupy  our 
attention  for  several  years  to  come,  so  that,  while  we 
always  keep  our  eyes  open  for  new  business  of  any 
really  tempting  nature,  we  are  not  in  a  position  of  hav- 

ing to  hunt  for  occupation.  We  have  been  fortunate 
in  having  for  co-operation  with  us  the  .\ngIo-.\merican 
Corporation,  the  Rand  Selection  Corporation.  New- 
Era,  and  many  individual  friends,  without  which  as- 

sistance we  could  not  have  attempted  the  very  large 
financial  operations  of  the  last  three  years,  and  with 
this  assistance  we  feel  capable  of  looking  into  similar 
operations  for  the  future  if  they  should  present  them- 

selves. The  increase  of  our  management  work  in 

Johannesburg  seemed  to  require  a  change  in  our  organ- 
ization there,  and  to  carry  out  the  plans  we  have  in 

vie-v  it  was  thought  desirable  to  make  Mr.  E.  Oppen- 
heimer  a  director  of  the  company  resident  in  South 
.\frica,  and  who  has  lately  returned  there  with  a  full 
knowledge  of  the  policy  of  the  London  board  in  the 
conduct  of  the  work  in  hand.  Mr  C.  E.  Knecht  has 
resigned,  and  we  have  appointed  Mr.  Carl  R.  Davis, 
late  manager  of  Brakpan,  to  succeed  him  as  consulting 
engineer.  MrBrodigan.  who  was  the  original  manager 
of  Brakpan,  resumes  that  position.  We  shall  ask  yoa  to 
confirm  the  appointment  of  Mr.  J.  A.  .\gnew  as  a  direc- 

tor of  the  company,  and  in  so  doing  I  have  no  hesi- 
tation in  saying  that  his  professional  mining  experience. 

knowledge  of  company  work  and  personal  character 
all  justify  our  belief  that  he  will  be  really  useful  on  our 
board.  .\s  you  are  all  aware  the  offer  of  the  enemy 
shareholdings  was  very  generally  accepted  by  the 
British  shareholders  and  shareholders  in  .-Mlied  coun- 

tries. Over  applications  were  received,  and  the  direc- 
tors allocated  the  shares  on  aperfectly  fair  and  uniform 

system  Since  that  operation  was  completed  here  the 
Rand  Selection  Corporation  and  New  Era  Company 
have  likewise  purchased  the  enemy  holdings  from  the 
Public  Custodian  in  South  Africa.  Our  staff  in  Johan- 

nesburg and  London  have  had  all  the  worries,  difficul- 
ties and  extra  work  of  the  .var  period  to  struggle  afjainst 

for  the  whole  of  the  year  under  review  ;  and  the  diffi- 
culties did  certainly  not  become  less,  but  rather  more. 

with  each  successive  year,  so  that  we  owe  them  thanks 
for  efforts  made  which  have  resulted  in  very  satisfac- 

tory general  results  for  the  year  19IS.  The  effects  of 
the  war  are  not  over,  if  the  war  has  ceased,  and  we, 
as  in  all  other  industries,  have  to  face  changed  con- 

ditions, the  results  of  which  cannot  be  forseen. 
The  dividend  we  can  recommend  this  year  is  a  good 

one.  but  shareholders  have  had  to  go  through  a  num- 
ber of  lean  vears.  and  the  board  felt  that  as  long  as 

the  earnings  were  actually  there,  and  with  the  reason- 
able precautions  adopted  of  a  good  reserve  account  and 

conservative  estimate  of  assets,  profits  should  be  dis- 
tributed rather  than  retained  on  account  of  any  pessi- 

mistic anticipation  of  non-recurrence.  However,  al- 
though it  may  appear  that  I  was  a  little  previous  last 

year  in  my  warning.  I  do  not  hesitate  to  say  again  to- 
day, that  it  would  not  be  wise  to  look  upon  30°o  as  the 

regular  dividend  to  be  expected.  I  will  sisk  Mr  Green 
to  second  the  resolution  which  I  have  read  to  you,  but 

before  putting  it  to  the  meeting  I  will  offer  to  share- 
holders present  the  opportunity  of  asking  any  ques- 

tions. 
Mr  F.  W.  Green  seconded  the  motion,  which  was 

carried  unanimously. 
The  Chairman  :  The  next  resolution  which  I  have 

to  propose  is:  "That  a  dividend  of  30%  (3s.  per 
sharel,  less  income  tax,  be  and  the  same  is  hereby 
declared  payable  to  all  shareholders  registered  on 
February  2\,  1919  :  that  the  sum  of  ;f  20.000  be  placed 
to  reserve  accounts  and  that  the  balance  of  /32,550  be 

carried  to  ne.xt  account." Mr.  .\.  Roten  seconded  the  motion,  which  was 
unanimously  adopted. 

Mr.  JO.  Kettridge  proposed  that  Messrs.  Walter 
McDermott  and  Frederick  William  Green  be  re-elec- 

ted directors,  and  that  the  appointment  of  Mr.  John 
-\lexander  Agnew  to  a  seat  on  the  board  of  directors 
be  confirmed. 

Mr.  W.  E.  Koss  seconded  the  motion,  which  was 
unanimously  agreed  to. 

On  the  proposition  of  Mr.  Gibb,  seconded  by  Mr. 
H.  Claridge,  Messrs.  Deloitte  Plender  Griffiths*  Co. 
were  reappointed  auditors  of  the  company  for  the 
ensuing  year. 

Mr.  Alfred  Hicks  moved  a  vote  of  thanks  to  the 
Chairman  and  directors.  Shareholdersappreciated  the 
dividend,  and  the  caution  the  directors  had  exercised. 
He  would  include  in  the  vote  of  thanks  the  staff  in 
Johannesburg  in  view  of  the  difficulties  they  had  had 
to  contend  against. 

Mr.  .\lfred  Jones  seconded  The  directors  would 
appreciate  the  very  quiet  and  calm  way  in  which 
everything  had  been  taken  that  day ;  it  was  the  highest 
compliment  that  could  be  paid  to  any  board.  If  things 
were  not  going  smoothly,  there  were  plenty  of  speakers 
to  be  found. 

The  motion  was  unanimously  accorded. 
The  Chairman,  in  returning  thanks,  said  he  was 

greatly  obliged,  speaking  for  himself  and  the  board, 
and  also  on  behalf  of  the  staff.  He  was  justified  in 
expressing  the  appreciation  they  would  feel  in  having 
this  vote  to  them  moved  from  the  other  side  of  the 
table.  He  did  not  think  they  often  failed  themselves, 
when  addressing  shareholders,  to  refer  to  the  actual 
work  of  the  staff  abroad  as  well  as  at  home,  and  they 
appreciated  very  much  that  the  work  which  they  did 
should  be  equally  acknowledged  by  the  shareholders 
generally  as  it  was  by  the  board. 

The  proceedings  then  terminated. 
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UNION   CORPORATION,   LIMITED. 
(Incorporated  in  the  Transvaal), 

Directors:  Joseph  Temperley  (Chairman).  Henry  Strakosch  (Managing  Director),  Sir  Carl  Meyer,  Count 

Jean  D'Ayguesvives.       Secretary  :  \ .  G.    Ronketti.      Offices:    Johannesburg:    94,  Main  Street.     London: 
Pinners  Hall,  E.C.2.    Formed  as  A.  Goerz  &  Co.  in  1897.    Capital  issued  :  ;f  875,000,  in  shares  of  123.  6d.  each. 

Business  :  The  finance  and  management  of  mining  properties  on  the  Rand  and  elsewhere. 

E.XTRACTS    FROM    THE  REPORT  OE  THE  DIRECTORS 

FOR  THE  YEAR  ENDED  DECEMBER  31,   1918. 

.\t  extraordinary  general  meetings  held  on  August 
30  and  September  21  last,  the  name  of  the  company 

was  changed  from  "A.  Goerz  &  Company,  Limited" 
to"  Union  Corporation,  Limited,"  and  the  change  duly became  effective  on  October  16  last. 

The  profit  and  loss  account  for  the  year  shows  a 

realized  net  profit,  after  deducting  all  outgoings,  in- 
cluding commissions  and  bonuses  paid  to  the  manage- 

mentandstaff,  of /145,380.  9s,  7d.  Including/24,983. 
19s.  4d.  brought  forward  from  1917,  there  is  an  amount  of 
^170,364.  8s.  lid.  to  be  dealt  with.  The  directors 
have  decided  to  place  ;f  20,000  lo  reserve  account  and 

to  declare  a  dividend  of  12%  (Is.  6d.  per  share),  in- 

volving an  amount  of  ̂ 105,000,  and  leaving  /^45,364 8s.  lid.  to  be  carried  forward  to  new  account. 

The  holdings  of  shares,  debentures,  and  other  secur- 
ities and  sundry  participations  and  interests  are  taken 

into  the  accounts  either  at  cost  or  at  the  market  price 
of  December  31,  or  in  cases  where  no  market  price 

exists  at  the  directors'  valuation,  whichever  may  be  the 
lower.  Our  interests  are  largely  centred  in  the  fol- 

lowing companies  :  Geduld  Proprietary  Mines,  Klerks- 
dorp  Exploration,  Land  &  Estate  Company,  La  Fe 

Mining  Company,  Modderfontein  Deep  Levels,  Prin- 
cess Estate  &  Gold  Mining  Company.  Randfontein 

Deep,  San  Francisco  Mines  of  Mexico,  Van  Dyk  Pro- 
prietary Mines,  Withok  Proprietary  Company.  In 

addition,  we  have  holdings  of  shares  in  a  considerable 
number  of  other  companies. 

For  the  Rand  gold  mining  industry  as  a  whole  1918 

has  been  a  disappointing  year.  Notwithstanding  the 
adverse  conditions,  the  Far  East  Rand  district  has 

made  a  continued  advance  and  mcreased  both  its  out- 

put and  dividends.  The  mines  of  our  group  continue 

to  show  an  increase  in  the  production  of  gold,  the  fig- 
ures for  the  last  five  years  being  :  1914,^846,646:  1915, 

/1. 607, 773;  1916,  ;f  1,830,604;  1917  /1,970,786:  1918, 

;£2.073.571.  Last  year's  total  was  6%  of  the  Rand's 
production  and  2  7%   of  the  world's  production. 

The  progress  of  Modderfontein  Deep  Levels,  Ltd., 
continues  uninterruptedly,  and  the  first  four  years  of 
its  milling  operations  show  the  following  results  : 

Gold  Output 
Tons  per  ton  Dividends 

Milled                           £  £ 
1915   390.000                671.932  175.000 
1916   454,000                858.084  337,500 
1917   494.400                964.393  425,000 
1918   506,100  1.035,473  487.500 

The  dividend  for  1918  was  97i%  as  compared  with 
85%  in  the  preceding  year.  The  ore  reserves  at  the 
end  of  last  year  amounted  to  3,450,000  tons  of  the 

value  of  8  8  dwt.  (37s.  4d.)  per  ton  over  an  estimated 
sloping  width  of  78  inches,  showing  an  increase  of 
130,000  tons  and  a  slight  improvement  in  value  per 
ton.  Development  has  continued  to  show  excellent 
results  and  the  reserves  are  six  years  ahead  of  the  mill. 

Geduld  Proprietary  Mines,  Ltd.,  made  a  further  ad- 
vance during  the  year  and  the  past  five  years  show  the 

following  results  : 
Tons 
Milled 

1914,   244.585 
1915    303.440 
1916   322.980 
1917   423.550 
1918   513.200 

Gold  Output 
per  ton  Dividends 
£  £ 

395,457  46,125 
468,675  97.000 
504.224  97.000 
631.364  97.000 

747.906  120,198 

The  dividend  for  1918  was  advanced  to  llj%  as  com" 
pared  with  10%  for  the  three  preceding  years,  a  large 
proportion  of  the  profits  being  again  utilized  for  capital 
expenditure.  The  ore  reserves  at  the  end  of  1918  were 
2,510.000  tons,  of  an  average  assay  value  of  7  5  dwt. 
(31s.  9d  )  per  ton  over  an  estimated  sloping  width  of 
61  inches,  representing  an  increase  of  310,000  tons  for 
the  year,  the  value  being  the  same  as  before  These 
reserves  are  five  years  ahead  of  the  mill. 

The  increase  in  working  costs  due  to  the  war,  in  the 
case  of  both  the  Modderfontein  Deep  and  Geduld 
Proprietary  Companies,  have  been  partly  counterbal- 

anced by  cheapened  production,  brought  about  by  in- 
creasing the  tonnage  crushed  and  by  improving  the  or- 

ganization and  methods  below  and  above  ground. 
A  considerable  amount  of  money  being  required  to 

sink  a  third  vertical  shaft  with  a  view  to  opening 

up  a  new  area  of  the  Geduld  Company's  property,  to 
push  on  development  generally  with  a  view  to  a  fur- 

ther extension  of  the  mill  as  and  when  results  justify 
them,  and  to  reduce  the  absorption  of  working  profits 
for  these  purposes,  an  issue  oi  180,000  shares  was  made 
to  the  shareholders  at  the  end  of  last  year  at  the  price 
of  35s.  per  share,  the  subscribers  receiving  option  cer- 

tificates giving  them  the  right  to  subscribe  for  180,000 
further  shares  at  40s.  per  share  until  December  31, 
1921.  The  issue  was  guaranteed  by  us  and  our  asso- 

ciates in  consideration  of  a  cash  commission  of  5%. 
By  this  issue  the  subscribed  capital  of  the  company 
has  been  increased  from  ̂ 970,000  to  ;f  1,150, 000. 

.At  the  Princess  Estate  and  Gold  Mining  Company's 
property,  the  reconstruction  of  the  central  deep  shaft 
and  hauling  arrangements  was  completed  early  in  Sep- 

tember. It  was  almost  immediately  followed  by  a 
severe  outbreak  of  influenza.  At  one  time  the  native 
labour  supply  became  very  much  attenuated,  and  this, 
coupled  with  thelosses  which  had  been  expected  during 
the  period  of  shaft  reconstruction,  caused  a  consider- 

able loss  on  the  year's  operations.  The  position  has 
now  improved  and  better  results  are  expected. 

Our  interests  in  Mexico  depend  very  largely  upon  the 
price  of  silver  and  to  a  less  extent  upon  the  price  of 
base  metals.  It  is  unfortunate  that  the  La  Fe  Mining 
Company,  nine-tenths  of  whose  output  value  would 
consist  of  silver,  is  still  unable  to  resume  operations 
owing  to  the  condition  of  affairs  in  the  Republic. 
Similar  considerations  apply  to  the  San  Francisco 
Mines  of  Mexico,  though  in  the  case  of  that  company 
the  proportion  of  silver  is  smaller.  The  mine  is  in  a 
position  to  earn  substantial  profits  provided  that  the 
conditions  permit  of  continuous  operations,  but  unfor- 

tunately this  is  not  yet  the  case. 
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MODDERFONTEIN    DEEP  LEVELS,    LTD. 
Directors  :   H.  Newhouse  f  Chairman ),  H   C.  Boyd,  \\'    R    Crowhurst,  F.  R.  Lynch,  V.  J.  Ronketti,  W.  Ross, 
Secretaries  :  The  Union  Corporation,  Ltd.     Head  Office  :     Johannesburg.     London  Office  :     Pinners  Hall, 

E.C      ForiHeii  1S99.'    Capital :  £iO0.O0O. Business  :     Operates  a  gold  mine  in  the  Far  East  Rand. 

The  eighteenth  ordinary  general  meeting  of  share-       lessatSTdwt.      K.tcept  during  the  period  when  recruit- 
holders  of  the  Modderfontein  Deep  Levels,  Limited, 
was  held  in  Johannesburg,  on  April  23,  Mr.  H  New- 
house  (Chairman  of  the  company)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  lor  1918,  said  that  the  year  was  again  one 
of  progress.  The  only  unfavourable  feature  was  an 
increase  in  costs  of  Is.  2d  per  ton  milled,  due  chiefly 
to  the  further  rise  in  the  price  of  mining  supplies  and 
the  higher  wages  paid  to  the  white  employees.  This, 
however,  was  more  than  balanced  by  an  increase  in 
the  yield  to  •lOs  lid.  and  an  increase  in  the  tonnage  by 
11,700  tons  to  506,100,  the  effect  of  the  two  being  an 
increase  in  the  working  profit  by  ̂ 32,685  to  £593.851. 
The  amount  available  for  distribution  enabled  divi- 

dends totalling  19s.  6d.  per  share,  or  ̂ 487. 500,  to  be 
paid,  the  carry  forward  being  increased  by  /31,201  to 
/157,676.  The  development  work  done  during  the 
year  totalled  5,425  ft  ,  which  was  somewhat  less  than 
the  1917  total,  the  deficiency  being  due  to  the  neces- 

sity for  economy  in  explosives  during  the  early  part  of 
the  year,  and  the  comparative  shortage  of  native  labour 
in  the  last  quarter.  The  footage  was.  however,  more 
than  sufficient  to  maintain  the  ore  reserves,  which  at 
the  end  of  the  year  totalled  3,450.000  tons  with  a  value 
of  8  8dwt.,  over  a  stoping  width  of  78  inches.  T^is 
compared  with  3,320,000  tons  a  year  previously,  when 
the  stoping  width   was  the  same  but  the  value  a  trifle 

ing  operations  were  disorganized  owing  to  the  Spanish 
influenza  epidemic,  the  native  labour  available  was 
sufficient  for  all  requirements,  the  mine  continuing  to 
be  a  popular  one  with  the  natives.  Health  conditions 
had  been  as  satisfactory  as  in  previous  years,  though 
the  death  rate  from  sickness  was,  of  course,  not  com- 

parable owing  to  theinfluenza epidemic.  Thenildeath 
rate  from  accidents  achieved  in  19 17  was  not  maintained, 
but  the  rate  was  well  below  the  average  of  these  fields 
— only  two  deaths  being  due  to  this  cause,  equal  to  0  9 
per  thousand.  The  insurance  against  interruptions  of 
hauling,  in  the  shape  of  the  dump  of  ore  on  the  surface, 
had  been  practically  maintained,  only  474  Ions  having 
been  drawn  from  this  stock  durmg  the  year,  leaving  the 
quantity  available  at  39, 395  tons  from  stopes  and  146,000 
tons  from  development.  During  the  war  68  in  all  of  the 

company's  white  employees  enlisted  for  active  service, this  total  being  equivalent  to  about  27%  of  the  average 
number  employed.  Of  these,  four  had  made  the  great 
sacrifice  and  four  had  received  wounds.  It  was  the  in- 

tention of  the  board  to  commemorate  the  gallant  ser- 
vices of  these  men  by  means  of  a  simple  though  per- 

manent memorial  on  the  mine.  The  payment  of  al- 
lowances to  those  who  were  still  serving  during  last 

year  and  to  their  dependents  was  continued  throughout 
the  year. 

The  motion  was  carried  unanimously. 

TRINIDAD   LEASEHOLDS.    LIMITED. 
Directors:  T.  J.  Milner  {Cliairmaitl   R.  H     McCarthy,  Major  H.   L.  Sapte.  J     L.  Siddall,   .•X.  W.  Rogers 
{Managing  Director).     Secretary:  R.  M.  Macqueen      Office:  1,  London    Wall    Buildings,    London,    EC 

Formed  1913.     Capital:  ;f 850. 000,  to  be  increased  to  /l, 500, 000. 
Business  :  Operates  oil-lands  in  Trinidad. 

.■\n   extraordinary   general   meeting  of   the  share- 
holders of  Trinidad  Leaseholds,   Ltd  ,   was  held  on 

May  30  at  the  registered  office  of  the  company.  No  1, 
London  Wall  Buildings,  London,  EC,  to  consider  a 
proposal  to  increase  the  capital  of  the  company  to 
£1,500.000  by  the  creation  of  650,000  new  shares  of 
£l  each.  Mr.  T  J.  Milner  (Chairman  of  the  com- 

pany) presided 
The  Chairman  said  the  production  from  Forest[Re- 

serve  field  for  the  six  months  from  July  to  December 
was  75.850  tons,  as  compared  with  70,130  tons  in  the 
corresponding  period  of  the  previous  year.  They  had 
from  time  to  time  encountered  on  Forest  Reserve  a 
heavy  flow  of  oil  with  great  gas  pressure  at  a  depth  of 
between  1,500  and  1,700  feet,  and  on  every  occasion 
that  they  tapped  this  horizon  the  well  had  sooner  or 
later  been  lost.  They  had  long  been  endeavouring  to 
find  a  means  of  tapping  this  known  large  body  of  oil 
without  the  disadvantages  which  had  so  far  attended 
it,  and  various  proposals  bad  been  considered.  The 
trouble  was  due  to  the  fact  that  they  had  to  deal  with 
loose  and  heaving  sands,  as  well  as  very  heavy  gas 
pressure.  Last  year  they  conducted  experiments  for 
getting  over  this  difficulty  by  means  of  a  valve  at  or 
near  the  bottom  of  the  well,  combined  with  the  use  of 

an  air-lift  to  supplement  any  temporary  deficiency  in 
pressure  and  to  keep  the  pipe  clear.     The  appliances 

which  they  had  had  available  so  far  had  not  been  of  a 
sufficiently  heavy  type  to  withstand  the  pressure.  The 
inventor  of  this  process  was  still  as  confident  as  ever 
that  It  would  prove  to  be  what  they  were  looking  for. 
They  had,  in  addition  to  the  fields  they  were  now 
operating,  very  large  areas,  and  the  proper  course  was 
to  develop  one  or  more  of  these  with  as  little  delay  as 
possible  The  opening  up  of  a  new  field,  of  course. 
retjuired  the  expenditure  of  a  large  amount  of  capital, 
and  important  sums  would  also  have  to  be  expended 
upon  increased  storage  facilities  and  upon  extensions 
to  the  refinery  plant.  -Although  they  had  made  con- 

siderable profits  during  the  past  two  years,  and  had 
paid  one  10%  dividend,  they  were  at  the  present  time 
in  debt  to  the  Central  Mining  and  Investment  Corpora- 

tion to  the  extent  of  something  over  £100,000.  They 
desired  to  liquidate  this  debt  and  also  to  release  a  pro- 

portion of  the  cuirent  years  profits  for  distribution  to 
shareholders.  They  calculated  that  the  balance  of  the 
sum  raised  would  be  sufficient  to  finance  the  extensions 
in  contemplation.  The  fields  they  now  intended  to 
open  up  were  in  the  neighbourhood  of  the  pipe-line  and 
shipping  port.  They  did  not  propose  to  undertake 
any  immediate  development  of  the  large  areas  in  the 
south-east  of  the  island. 

Mr.  R.  H.  McCarthy  seconded  the  resolution,  and 
it  was  carried  with  three  dissentients. 
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WANKIE  COLLIERY,  LIMITED. 
Directors  :   Edmund  Davis  (Chairman  and  Managing  Director),  H.  Wilson  Fox.  D.  N.  Shaw,  W,  Rhodes 
H.  L.  Stokes.     Secretary:  A.  W.  Bird.     Office:  2,  London  Wall  Buildings,   London,  EC.     Formed   1899 

reconstructed  1914.      Capital  issued:  ̂ 567,259.  10s.  in  shares  of  lOs.  each. 
Business  :   Operates  coal  mines  in  Rhodesia. 

The  fourth  ordinary  general  meeting  of  the  Wankie 
Colliery  Company,  Ltd.,  was  held  on  June  3  at  Salts 
bury  House,  London,  EC,  Mr.  Edmund  Davis  (Chair- 

man and  Managing  Director)  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts  for  the  year  ended  .\ugust,  1918,  said  that 
due  effect  was  now  given  in  the  accounts  to  the  increase 
of  the  capital  by  380,000  shares  of  10s.  each,  and  of 
these  324,190  were  issued  in  May,  1918,  at  10s.  6d. 
per  share.  They  had  paid  a  dividend  of  5%  on  June 
24,  19 18,  and  a  further  dividend,  also  of  5%,  on  Novem- 

ber 1,  1918.  These  dividends  amounted,  together,  to 
/56,725.  193.,  representing  10%  on  theincreased  capital 
of  ̂ 567,259.  10s.  The  dividend  of  15%  paid  in  the 
previous  year  was  on  a  capital  of  /405,236.  10s.,  and 
the  sum  paid  was  ,^00,785.  9s.  6d.  The  profit  and  loss 
account  showed  sales  of  coal,  coke,  bricks,  and  fire- 

clay amounting  to  £^250,703.  17s.,  an  increase  of 
^22,518  8s.  5d.  compared  with  the  year  ended  August 
31,  1917.  The  sales  of  coal  and  coke  for  the  year 
amounted  to  327,949  and  80,494  tons  respectively,  as 
compared  with  310.826  tons  of  coal  and  70.827  tons  of 

coke  for  the  previous  year.  The  result  of  the  year's 
operations  was  a  balance  profit  of  /67.S04.  6s.  6d., 
as  compared  with  ;f71,202.  10s.  7d.  for  the  year  ended 
August  31,  1917,  a  decrease  of  .^3.398  as  compared 

with  the  previous  year's  accounts.  This  was  due  to 
increased  costs.  The  coal  mining  and  coke  manufac- 

ture, depreciation ,  and  .-Vfrican  general  expenses  amoun- 

ted together  to  ;^175.850.  as  compared  with  /'145,-S42 for  the  previous  year,  an  increase  of  ̂ 30,000,  due 
chiefly  to  the  increase  in  wages  and  salaries  and  the 
high  cost  of  mining  stores  and  material.  In  reference 

to  the  present  year's  operations,  they  had  sold  during 
their  first  eight  months — that  is,  to  .\pril  30,  1919 — 
170,885  tons  of  coal  and  61 ,032  tons  of  coke,  comparing 
with  217. 3S2  tons  of  coal  and  52,795  tons  of  coke  for 
the  corresponding  months  of  the  previous  year.  Had 
it  not  been  for  the  influenza  epidemic  and  truck  short- 

age, the  figures  would  have  shown  a  great  increase 
over  those  for  the  previous  year. 

They  found  it  necessary  from  time  to  time  to  incur 
very  heavy  capital  expenditure  to  equip  the  colliery  so 
as  to  provide  for  a  maximum  output  from  the  present 
site,  and  the  capital  expenditure  in  the  year  under  re- 

view absorbed  .f  72.400.  They  had  in  the  first  seven 
months  of  the  current  financial  year — to  the  end  of 
March  last — outlaid  an  additional  /21.223,  and  still 
had  very  heavy  liabiliiies  to  face  in  connection  with 
additions  to  the  screening  and  washing  plant  and  the 
erection  of  40  retort  ovens,  which  when  completed, 
would  mean  140  in  operation,  when  the  49  beehive 
ovens  would  be  put  out  of  commission. 

Their  last  detailed  accounts  on  the  cost  of  produc- 
tion of  coal  showed  an  increase  of  about  50%  on  pre- 

war. They  gathered  by  publications  in  the  Press  that 
in  Rhodesia  there  was  a  desire  to  secure  an  additional 

source  of  coal  supply,  and  for  those  who  might  pos- 
sibly contemplate  embarking  capital  in  such  a  venture 

it  was  only  necessary  for  them  to  realize  that  their  pre- 
war and  during  the  war — that  was  to  May  1  of  this  year 

— price  on  truck  at  Wankie  for  best  lump  coal  was  9s. 
and  8s.  6d.  a  ton  and  nuts  7s.  6d.  a  ton.     These  prices. 

unless  controlled  by  running  contracts,  they  had  raised 
since  May  1  of  this  year  to  10s.,  9s.  6d.,  and  8s.  6d.  a 
ton  respectively,  tliough  such  increase  in  no  way  cor- 

responded with  the  addition  to  their  working  costs.  At 
the  present  moment  the  only  available  coal  deposits  in 
Southern  Rhodesia  which  might  be  worked  outside  of 
those  they  controlled  were  in  two  districts — the  one  re- 

quiring the  construction  of  a  line  of  railway  at  a  cost 
of  at  least  /600,000,  and  the  other,  a  small  proposition, 
the  coal  being  of  a  noncoking  nature  and  more  suitable 
for  house  purposes  than  any  other,  and  which  could 
only  be  made  available  in  opposition  to  their  own  sup- 

plies for  a  few  small  consuming  mines  in  the  immediate 
neighbourhood  of  the  deposit. 

They  had  for  some  time  past  taken  steps  relating  to 
the  opening  of  a  new  colliery  inside  their  grant.  They 
had  sunk  a  number  o(  bore-holes,  proving  coal  of  a 
good  commercial  quality  and  of  a  thickness  of  about 
28  ft.  to  30  ft.,  comparing  with  8  ft.,  the  average  thick- 

ness worked  at  on  the  present  colliery.  All  necessary 
plans  relating  to  the  lievelopment  and  equipment  of 
this  new  colliery  were  being  prepared,  and  they  hoped 
at  an  early  date  to  be  in  a  position  to  start  work  on  a 
selected  site. 

As  far  as  Rhodesia  was  concerned,  they  suffered  very 
severely  some  time  back  with  the  influenza  epidemic, 

which  practically  paralysed  mining  and  other  opera- 
tions in  the  country,  and.  added  to  this,  as  misfortunes 

did  not  come  singly,  the  Odzi  Bridge  on  the  Rhodesia 
Railway  system  was  washed  away  ;  so  that,  in  addition 
to  shortage  of  labour,  truck  supply  became  somewhat 
deficient,  these  difficulties  resulting  in  a  serious  reduc- 

tion of  the  output.  This  naturally  led  to  dissatisfac- 
tion, so  they  suggested  the  appointment  of  a  committee 

to  proceed  to  the  colliery  and  investigate  the  causes  of 

the  short  coal  supply.  'The  committee  consisted  of  the Secretary  for  Mines  and  Roads,  the  general  manager 
of  the  Globe  &  Pha?nix  Gold  Mining  Company,  Ltd., 
the  resident  mining  engineer  of  the  British  South  .\frica 

Company,  the  traffic  manager  of  the  Rhodesia  Rail- 
ways, and  the  mechanical  engineer  of  the  Gold  Fields 

group.  The  .Administrator  of  Rhodesia  (Sir  Drum- 
mond  Chaplin)  was  present  at  a  meeting  of  the  Rho- 
desian  Chamber  of  Mines,  and  in  the  course  of  the 

speech  he  referred  to  the  position  of  Wankie  as  fol- 
lows :  "  Wankie's  troubles — As  regards  coal,  the  diffi- 

culties during  the  war  were  very  forcibly  brought  to 
my  mind  by  the  simultaneous  appeals  I  had  some  six 
or  eight  months  ago  from  many  quarters.  You  gentle- 

men demanded  coal  for  your  mines,  the  Imperial 
Government  was  always  reminding  us  that  the  Congo 
copper  industry  must  be  kept  supplied  with  coal,  and 
the  Naval  authorities  were  always  reminding  us  that 
there  must  be  supplies  of  coal  maintained  at  Beira  for 
naval  purposes.  Then  there  was  an  outbreak  of  some 
sickness  at  Wankie,  which  was  later  followed  by  the 
influenza  epidemic.  With  all  these  difficulties  I  think 
we  are  lucky  that  we  came  out  as  well  as  we  have  done. 
I  have  great  sympathy  with  the  management  of  the 
colliery  in  the  difficulties  with  which  they  have  to  con- 

tend." 

Mr.  H.  Wilson  Fox  seconded  the  resolution,  which 
was  carried  unanimously. 
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LONELY   REEF  GOLD   MINING  CO.,   LTD. 
Directors  ;  C.  F.  Kowsell  (Chairman),  W.  V.  Andrewes,   G.  K.  Lewis,   Isaac  Lewis,  H.  D.  Lewis.  J.  Palca. 
Secretary:  A.  D.Owen.     O/Wee  ;  34,  Bishopsgate,  London,  E.G.     Formed  1910.     Capital  issued :  {271,007. 

Business  :  Operates  a  gold  mine  in  Rhodesia,   tO  miles  north  of  Bulawayo. 

an  increase  of  0  26  dwt.  m  value.  Mr.  Kingston  stated 
that  the  mcrease  in  the  average  grade  was  due  in  part 
to  the  higl)  grade  of  reef  developed  and  in  part  to  the 
change  in  method  of  calculating  the  reserve  which  was 
made  possible  by  the  altered  method  of  sloping.  An- 

other sinking  fact  which  appeared  from  the  consulting 

engineer's  report  was  the  remarkably  satisfactory  de- 
velopments which  they  were  securing  in  the  lowest 

levels.  The  average  value  between  the  15th  and  16th 
levels  was  24  9  dwt.,  and  the  value  increased  in  depth 

until  between  the  20th  and  21st  levels  it  was  34'24dwt. 
The  constant  values  in  depth  were  extremely  reassur- 

ing as  to  the  future  of  the  mine  and  justified  a  very 
hopeful  \'iew.  Turning  to  the  question  of  the  mill,  it 
could  not  be  said  that  the  working  costs  were  a  source 
of  satisfaction.  They  were  30s.  4  3d.  per  ton  during 
the  year  under  review,  as  against  28s.  9  5d.  in  1917. 
The  total  working  costs  amounted  to  42s.  6  9d.,  as 

against  39s.  0  6d.  in  1917,  being  an  increase  of  3s.  6'3d. 
per  ton.  This  was  largely  explained  by  the  recent  epi- 

demic of  influenza,  the  direct  expenditure  in  connec- 
tion with  the  epidemic  being  ̂ 2,556,  equal  to  ir29d. 

per  ton.  Since  the  end  of  the  year  they  had  for  the 
four  months  crushed  18,630  tons  at  a  working  cost  of 
47s.  2d    and  a  working  profit  of  6ls.  6d.  per  ton. 

Mr.  W.  F.  Andrewes  seconded  the  resolution,  and 
it  was  carried  unanimously. 

The  ninth  ordinary  general  meeting  of  the  Lonely 
Reef  Gold  Mining  Company,  Ltd.,  was  held  on  June 

3  at  the  offices  of  the  company,  34,  Bishopsgate,  Lon- 
don, EC..  Mr.  C.  F.  Rowsell  (Chairman  of  the  com- 
pany) presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts,  said  that  the  profit  for  the  year  was 

/91,293,  as  against  ;^106,1421ast  yeal-.  They  had  paid 
two  dividends,  one  of  10%  and  one  of  15%,  less  ta.x. 

Last  year  he  pointed  out  that  the  future  of  the  com- 
pany was  then  looking  extremely  bright,  and  he  was 

very  pleased  to  meet  the  shareholders  again  under  con- 
ditions which  were  equally  favourable.  Shareholders 

would  have  read  with  great  interest  the  very  complete 
report  presented  by  the  consulting  engineer.  The  most 
salient  feature  of  it  was  the  position  of  the  ore  reserves. 
These  at  the  end  of  December,  1917.  amounted  to 
145,616  tons,  of  the  value  of  18  69  dwt.  At  the  end  of 
December,  1918.  they  were  176,097  tons,  of  an  average 
value  of  24  1  dwt.  He  thought  they  would  agree  with 
the  consulting  engineer  that  the  increase  in  the  aver- 

age grade  of  the  ore  was  remarkable.  The  quarterly 
report  to  March  31  had  just  been  received,  and  from 
this  it  appeared  that  the  ore  reserves  to  March  31,  1919, 
were  182.788  tons,  of  an  average  grade  of  24  36  dwt., 
thus  showing  an  increase  of  6,700  tons  in  quantity  and 

RHODESIA   GOLD   MINING   &    INVESTMENT   CO..    LTD. 
Directors  :  C.  F.  Rowsell  (Chairman),  Isaac  Lewis,  G.  R.  Lewis,  G.  H.  Pauling,  Julius  Weil.     Secretary  . 

A.  D.  Owen.     Office  :  34,  Bishopsgate,  London,  EC.     Formed  1910.     Capital  :  .^300, 000. 
Business  ;  The  finance  and  management  of  mines,  particularly  gold  mines  in  Rhodesia. 

The  ninth  ordinary  general  meeting  of  the  Rhodesia 
Gold  Mining  and  Investment  Company,  Ltd.,  was  held 
on  June  3  at  34,  Bishopsgate.  London,  E.C.,  Mr.  C. 
F.  Rowsell  (Chairman  of  the  company)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts,  said  that  during  the  past  year  they  had 
realized  a  profit  on  shares  sold  of  £5,397  ;  interest  and 
dividendsamountedto^l0,713,against;f5,7081astyear, 
and  rentals  and  royalties  to  .^1,376,  against  .^1,032,  the 
total  revenue  being  ;fl7,540  Deducting  expenses, 
British  income  tax  and  depreciation,  there  was  a  net 
profit  of /12,506.  against  £4,405  last  year.  Properties, 

etc.,  stood  at  £^103, 009,  against  £90,271,  the  increase being  due  mainly  to  the  purchase  of  the  Huntsman 
property.  Shares  amounted  to  £227,638,  against 
£234,073.  the  reduction  being  due  to  the  sale  of  a  small 
number  of  Lonely  Reef  shares.  Loan  accounts  stood 
at  £36,532,  against  £35,203.  The  £12,250  due  by  the 
Cam  and  Motor  would  be  repaid  under  the  reconstruc- 

tion scheme  which  had  just  been  approved  by  that  com- 
pany. The  cash  resources  amounted  in  all  to  £13,000. 

against  £7,600  last  year.  The  credit  to  the  profit  and 
loss  account  now  stood  at  £55,412,  against  £42,905  last 

year.  Dealing  with  the  company's  various  assets,  he 
stated  that  they  owned  27.861  shares  in  the  Lonely 
Reef  Gold  Mining  Company.  The  position  of  that 
company   was  undoubtedly  a  very  sound  one.     The 

Cam  and  Motor  company,  in  which  they  owned  43.000 
shares,  had  passed  areconstfuctionschenie  which  would 
place  the  company  in  a  sound  financial  position,  as  they 
would  be  enabled  to  repay  the  whole  of  the  deben- 

tures, the  bank  overdraft  and  other  debts,  including 

£12,000  advanced  to  them  by  this  company.  The  con- 
sulting engineer.  Mr.  Kingston,  had  a  very  high  opinion 

of  the  property  and  believed  that  it  would  become  a 
prosperous  and  dividend-earning  company.  The  Sabi 
Company  was  now  receiving  a  revenue  on  a  fairly  sub- 

stantial scale  from  its  tribute,  and  this  company  was 
receiving  from  the  Bernheim  mine  also  a  satisfactory 
revenue  from  the  tribute  of  that  mine.  Mr.  Kingston, 
after  very  careful  consideration  of  the  developmeot  of 
the  property,  advised  the  directors  to  exercise  their  op- 

tion on  the  Huntsman  claims,  and  they  had  accord- 
ingly done  so.  The  property  had  ore  reserves,  calcu- 
lated over  reef  width,  plus  12  in.,  of  12,029  tons  of  the 

averagevalueof  13  77dwt.  Mr.  Kingston,  in  hisreport. 
stated  that  it  was  too  early  to  determine  the  real  value 
of  the  mine,  but  a  prospect  that  developed  ore  during 
the  option  period  of  suffiLieni  value  to  pay  for  the  pur- 

chase of  the  mine  and  the  cost  of  development  and 
equipment  was  a  prospect  of  exceptional  merit,  and  its 
further  development  was  looked  forward  to  with  special interest. 

Mr.  Lewis  seconded  the  motion,  which  was  carried 
unanimously. 
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ANGLO-CONTINENTAL   MINES  CO.,    LTD. 
Directors :  \V     F    Turner  iCIiairman),   Edmund  Davis.   E.   W    Janson.   Hetherington  White      Secretary  : 
A.  W.  Berry.     Office:  22,  Austin  Friars,  London,  E  C.2.     Formed  1909.     Capital  issued  :  ̂ 155,000  in  10s. 

shares. 
Business  :  The  finance  and  development  of  mines  in  Nigeria  and  investment  in  mining  shares  generally. 

The  ninth  ordinary  general  meeting  of  the  Anglo- 
Continental  Mines  Company,  Ltd.,  was  held  on  May 
28  at  Winchester  House,  London,  E  C,  Mr.  W  K. 

Turner  (Chairman  of  the  company)  presiding. 
The  Secretary  (Mr.  Alfred  W.  Berry)  having  read 

the  notice  convening  the  meeting  and  the  report  of  the 
auditor. 

The  Chairman  said  :  We  submit  to-day  the  directors' 
report  for  the  year  ended  December  31.  1918,  together 
with  the  balance  sheet  and  profit  and  loss  account.  A 
year  ago  I  said  that  we  hoped  that  when  the  time  came 
the  results  for  the  year  would  be  found  to  be  at  least 
equal  to  those  of  the  year  which  was  past,  and  that  is 
practically  what  has  happened.  You  will  see  from  the 
balance  sheet  that  the  amount  standing  to  the  credit  of 
profit  and  loss  account  is  ;f  29,365.  which  is  only  about 
;f  200  less  than  the  corresponding  figure  of  the  previous 

year.  Consequently  last  year'sdividend  ismaintained, 
that  is,  15%  free  of  income  tax,  or,  expressed  in  other 

words,  something  over  21  ",'j  less  income  tax.  This  re- 
quires /23.250.  We  have  to  provide  £1.332  forincome 

tax  and  £l,104  for  directors'  further  remuneration 
This  last  item  requires  a  word  of  explanation.  Under 
the  articles  of  association  the  directors  are  entitled  to 

a  further  remuneration  of  10%  of  all  dividends  paid  in 
excess  of  a  cumulative  dividend  of  10%  per  annum. 
This  provision  has  been  in  abeyance  owing  to  the  fact 

that  no  dividend  was  paid  for  1914,  the  year  of  the  out- 
break of  the  war,  and  only  7J%  for  the  year  1915,  but 

the  increased  dividends  for  the  years  1917  and  1918 
bring  it  into  operation  again.  It  is  interesting  to  know 
that  the  average  dividend  paid  during  the  nine  years  of 

the  company's  existence  is  11%  per  annum  free  of  in- 
come tax,  or  13 ?t)  less  tax.  The  amount  to  be  carried 

forward  to  the  current  year  is  £3,677. 
The  earnings  for  the  year  are  somewhat  less  than 

those  of  the  preceding  year,  but  that  is  due  to  the  fact 

that  our  realizations  of  shares  have  been  on'a  smaller 
scale.  It  would  have  been  an  easy  matter  to  have  in- 

creased these  realizations  and  so  to  have  produced  a 
larger  dividend,  but  taking  all  the  circumstances  into 
account  we  preferred  to  content  ourselves  with  the  re- 

sult which  is  before  you.  That  this  was  a  wise  course 
is  proved  by  the  fact  that  the  realizations  which  might 
have  been  made  last  year  can  now  be  effected  at  con- 

siderably better  prices. 
As  regards  the  other  side  of  the  profit  and  loss  ac- 

count, the  expenses  are  somewhat  higher  than  the  year 
before,  as  I  predicted  they  would  be.  On  the  other 
hand,  the  losses  written  off  are  only  /920,  against 
;f  3,434  in  the  preceding  year.  The  balance  sheet  also 
corresponds  pretty  closely  with  that  of  the  preceding 
year,  and  I  think  it  can  be  regarded  as  entirely  satis- 

factory.    The  creditors,  ;f4,579.   were  almost  exactly 

the  same  amount  as  in  the  preceding  year.  The  cash 
and  war  bonds  amounted  to  £45,461 ,  as  against  £58,426 
the  year  before,  which  is  due  to  our  having  increased 
our  investments.  The  debtors  on  loan  and  other  ac- 

counts. £10.401.  are  about  £750  less  than  in  the  pre- 
ceding year.  The  investments.  £132.582.  show  an  in- 

crease of  about  £13,000.     I  will  refer  to  these  later. 
The  next  paragraph  of  the  report  states  that  no  pro- 

vision has  been  required  for  depreciation,  as  the  com- 

pany's investments  show  on  balance  a  considerable  in- crease in  value.  There  have  been  fluctuations,  of 
course,  but  where  the  movement  has  been  downward 
it  has  been  quite  unimportant,  and  where  it  has  been 
upward  it  has  been  appreciable.  A  valuation  on  the 
basis  of  market  prices  at  December  31  last  would  show 
a  large  surplus,  and  a  valuation  on  the  same  basis  to- 

day would  show  a  still  larger  one. 

■The  next  paragraph  deals  w  ith  our  affairs  in  Nigeria, 
and  it  states  that  the  output  of  tin  concentrate  frora  the 

company's  properties  was  207  tons  This  compares 
with  an  output  of  271  tons  in  1917,  a  reduction  of  about 
25%  I  explained  at  the  last  general  meeting  that  con- 

siderable difficulties  had  existed  in  connection  with  the 

change  of  management  in  Nigeria  and  that  these  diffi- 
culties had  persisted  into  the  year  1918  with  which  we 

are  now  dealing.  I  also  mentioned  that,  as  time  goes 
on,  in  working  these  alluvial  and  surface  deposits  in 
Nigeria  the  tin  becomes  more  difficult  to  win  at  a  profit, 
and  that  has  proved  to  be  the  case  in  regard  to  the  past 
year.  .Another  difficulty  has  been  the  scarcity  of  labour, 

due  largely  to  influenza,  while  another  disadvantage 
was  that  at  one  time,  owing  to  the  rains,  we  were  un- 

able to  get  considerable  quantities  of  tin  to  the  railway 
for  shipment,  the  consequence  being  that  we  did  not 
get  the  benefit  of  the  high  price  of  tin  which  ruled  at 
one  time  during  the  past  year.  I  mention  these  things 
because  it  is  so  easy  to  be  led  away  by  temporary  high 
quotations  for  the  metal  into  the  assumption  that  large 
profits  are  necessarily  being  made. 

This  part  of  the  subject,  however,  is  not  so  important 
as  might  be  supposed,  for  in  our  case  it  is  dominated 
by  the  question  of  prospecting  for  new  properties.  I 
said  at  the  last  meeting  that  we  had  made  special  ar- 

rangements for  prospecting  outside  the  properties  which 
we  already  held.  That  particular  effort,  however,  was 
not  successful.  It  was  cut  short  by  the  fact,  which  is 
stated  in  the  report,  that  in  the  month  of  July  the  Ni- 

gerian Government  issued  a  regulation  withholding  the 
grant  of  any  mining  rights  outside  the  existing  mining 
areas,  and  the  regulation  continued  in  force  until  Janu- 
ar\  1  this  year.  This  regulation  did  not  actually  pro- 

hibit prospecting  outside  existing  areas,  but  in  effect  it 
practically  amounted  to  a  prohibition,  and  it  was  a 
great  disappointment  to  us.  What  the  gain  of  this 
regulation  was  to  the  Gosernment  I  have  not  yet  heard, 
and  it  is  difficult  to  imagine.  As  I  have  said,  it  was 
withdrawn  on  January  1,  and  our  manager,  who  had 
been  actively  preparing  for  the  opportunity,  immedi- 

ately set  to  work  to  secure  new  ground.  In  this  he  has 
been  quite  successful. 
We  have  applied  for.  or  acquired,  the  benefit  of  ap- 

plications for  exclusive  prospecting  licences  over  two 
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(groups, onein  iheMongunadislrictof  19  isquare  miles, 
the  oilier  in  the  Jos  district  of  about  17^  square  miles, 

tonether  nearly  37  squaie  miles.  In  the  former  case 

we  applied  for  an  area  of  8  square  miles,  and  we  sub- 
sequently bought  the  rights  over  two  adjacent  areas  of 

11  3  square  miles,  one  of  these  being  necessary  to  us  on 
account  of  the  water  supply.  The  amount  of  prospect- 

ing done  is  limited,  but  tin  has  been  proved  to  e.vist 
over  the  whole  area.  One  of  tlie  areas  includes  some 
waterfalls,  winch  may  prove  to  be  valuable  for  work- 

ing our  own  ground  or  that  of  other  companies.  They 
are  only  about  13  or  14  miles  from  Kopp  main  camp. 

The  other  group  in  the  Jos  district  also  consists  of 
three  areas  which  have  been  applied  for  by  ourselves, 
one  of  8  75  square  miles,  one  of  5  6  square  miles,  and 
one  of  3  25  square  miles,  a  total  of  17  6  square  miles. 
We  have  also  applied  for  two  mining  leases,  one  of 
110  acres  and  one  of  218  acres,  and  for  five  mining 
rights  over  various  streams  having  a  total  length  of 
over  4.000  yards.  A  good  deal  of  preliminary  pros- 

pecting work  has  been  done  over  these  areas,  and  the 
manager  has  expressed  himself  as  thoroughly  satisfied 
with  the  results.  In  reference  to  one  of  these  Jos  areas, 

the  manager  says  :  "  I  find  it  difficult  to  write  about 
this  ground  without  becoming  enthusiastic.  There  is 
literally  tin  all  over  it  where  not  covered  by  rocks,  but 
not,  of  course,  all  payable.  I  consider  this  area  very 
valuable."  Speaking  of  these  recent  acquisitions  as  a 
whole,  he  says  :  "  You  will  see  that  our  properties  have 
radically  improved,  and  we  now  have  good  reason  to 
believe  that  some  of  the  new  areas,  in  fact  all  of  them, 

are  likely  to  be  very  valuable." 
Elsewhere  at  our  Murchison  property  we  have  taken 

up  a  mining  lease  o\er  126  acres,  and  five  mining  rights 
extending  over  7,380  yards  of  streams,  and  also  two 
others  a  few  miles  away  extending  over  2,500  yards.  At 
theRafinGorapropertvwehaveappliedforeightmining 
rights  over  a  length  of  9,010  yards.  There  is  still  a 
good  deal  of  ground  to  be  prospected  at  Rafin  Gora. 
It  must  be  remembered  that  we  are  now  in  the  rainy 
season,  but  when  active  prospecting  work  is  resumed 
in  the  autumn  I  think  we  may  look  for  miportant  re- 
sults. 

The  next  paragraph  of  the  report  refers  to  the  Mongu 
(Nigeria)  Tin  Mines,  Limited,  stating  that  the  com- 

pany's interest  is  unchanged,  in  other  words,  we  have 
not  sold  a  single  share  during  the  past  year  or  dosvn  to 
the  present  time.  The  annual  meeting  of  the  Mongu 
company  will  be  held  some  time  during  next  month, 
and  in  the  meantime  I  need  only  say  that  its  position 
and  prospects  are  perfectly  satisfactory. 

Reverting  to  the  subject  of  the  investments,  I  have 
already  stated  that  we  retain  the  whole  of  our  interest 
in  the  shares  of  the  Mongu  company,  which  amounts 
to  about  half  the  total  issued  capital.  The  present 
market  price  is  appreciably  higher  than  it  was  at  the 
end  of  December  last  We  have  also  retained  nearly 
the  whole  of  our  Trinidad  Leasehold  shares.  These 
shares  have  had  a  marked  rise  since  December  last, 

and,  as  you  will  know  from  the  newspapers,  the  com- 
pany is  about  to  make  an  issue  to  the  shareholders  of 

one  new  share  for  every  two  old  shares  at  the  price  of 
45s.,  which  is  about  /I  below  the  present  market  price. 
This  issue  is  stated  to  be  made  in  order  to  extend  the 

development  of  the  company  s  properties,  and  to  en- 
large the  plant  so  as  to  cope  with  the  increasing  de- 
mand for  oil,  fuel  and  other  products.  Having  regard 

to  what  this  company  has  already  accomplished,  the 
large  areas  it  holds,  and  to  all  that  is  going  on  in  Trini- 

dad, there  would  seem  to  be  plenty  of  room  for  still 
further  appreciation  in  the  price  of  the  shares.  We 
have  also  retained  our  holding  of  shares  in  the  Ropp 
Tin  Company,  which  have  increased  in  value  since  last 
December  We  have  made  an  investment  in  the 
.American  Trona  Corporation,  a  concern  of  which  you 
will  doubtless  have  read  something  in  the  newspapers, 
and  which  should  have  a  great  future  before  it.  We 
have  invested  in  the  Rhodesian  Broken  Hill  Develop- 

ment Company,  which  is  developing  into  a  very  im- 
portant enterprise  of  a  permanent  character,  and  we 

have  made  other  investments,  but,  as  some  of  them 
are  in  the  course  of  realization  at  this  moment,  I  do 
not  refer  to  them.  We  have  underwritten  a  part  of 
two  recent  issues  of  capital  of  the  Tin  .Vreas  of  Nigeria, 
Limited,  and  part  of  a  forthcoming  issue  of  capital  by 
the  Northern  Nigeria  (Bauchi)  Company,  and  we  have 
made  some  small  invesiments  in  certain  low-priced 
Kaffir  shares.  I  inust  mention  once  more  our  holding 
in  the  Mount  Oxide  Mines,  Limited.  It  consists  of 
about  50.000  shares  which  are  entitled  to  about  8.000 
shares  of  the  Mount  Elliott  Company  of  ̂ 5  each:  The 
exchange  of  these  shares  has  not  yet  been  effected, 
owing  to  the  fact  that  the  sanction  of  the  Treasury 
could  not  be  obtained  during  the  war,  nor  is  it  yet 
forthcoming.  We  have  always  regarded  this  as  a  very 
promising  investment,  the  Mount  Oxide  Mine  being 
probably  the  richest  copper  mine  in  Australia.  The 
difficulties  which  have  attended  it  have  been  due  en- 

tirely to  the  war.  The  Mount  Elliott  and  Mount  Ox- 
ide Mines,  like  nearly  all  the  Australian  copper  mines, 

are  at  present  shut  down  owing  to  the  impossibility  at 
the  present  moment  of  effecting  any  sales  of  copper 
In  the  meantime  the  raising  of  fresh  capital  is  under 
consideration,  together  with  a  scheme  for  extending 
the  railway  from  the  Mount  Elliott  to  the  Mount  Oxide 
Mine  The  realization  of  this  investment  on  advan- 

tageous terms  appears  to  be  only  a  question  of  time. 
Looking  at  the  position  of  ouralfairs  asawholeat  De- 

cember 31  last.  I  must  describe  it  as  having  been  very 
satisfactory,  and  looking  at  it  to-day,  I  can  only  say 
that  a  is  still  more  so.  There  are  one  or  two  spots  on 

it.  but  these  are  so  trifling  that  they  are  noi  worth  men- 
lion.  As  regards  the  current  year  and  the  prospects 
of  diudend.  I  cannot,  of  course,  make  any  promise,  but 

Icansay  thatat  notime  in  thecompany's history  has  the 
prospect  whether  as  regards  capital  or  dividends,  been 
so  good. 

1  now  beg  to  move  ;  "  That  the  directors' report  and accounts,  as  at  December  31,  1918,  be  and  they  are 
hereby  received  and  adopted,  and  that  the  dividend  of 

15%  free  "of  income  tax,  recommended  by  the  board, 
be  and  it  is  hereby  declared  payable  on  the  31st  in- 

stant." 

Mr  Edmund  Davis  seconded  the  motion,  which  was 
carried  unanimously. 

On  the  motion  of  the  Chairman,  seconded  by  Mr. 
Davis,  the  retiring  director  (Mr.  E.  W.  Janson)  was re-elected. 

Mr.  Hetherington  White  proposed  that  the  manag- 
ing directors  (Mr,  Edmund  Davis  and  Mr.  W.  F. 

Turner)  be  re-elected. 
Mr.  Janson,  in  seconding,  said  it  was  entirely  owing 

to  the  efforts  of  these  two  gentlemen  that  the  company 
was  in  the  successful  position  in  which  it  found  itself 
on  that  occasion. 

The  motion  was  unanimously  approved. 

The  auditor  (Mr.  Ralph  M.  Everett)  having  been  re- 
appointed, the  meeting  terminated. 
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ROPP  TIN.  LIMITED. 
Directors  i  Edmund  Davis  (Chairman) ,  Lord  Brabourne,  C.  H,  Holland.  J.  C.  Prinsep.  Consulting  and 
Superintending  Engineers :  Consolidated  Gold  Fields  of  South  Africa,  Ltd.  Secretary  :  H.  St.  John 

Hodges.     Officer  20.  Copthall  Avenue,  London.  E.G. 2.     Formed  1911       Capita!  issued  :  ;f49.,')41  in  shares of  5s.  each. 
Business  :    Operates  alluvial  tin  properties  in  Nigeria. 

The  seventh  ordinary  general  meeting  of  sharehold-       plies  for  the  undertaking  having  at  all  times  given  them 
ers  of  Ropp  Tin,  Ltd..  was  held  on  June  1!  at  8,  Old 

Jewry,  London,  E.G.,  Mr.  Edmund  Davis  (the  Chair- 
man) presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  1918,  said  that  the  balance  of  profit 
for  the  year  was  ;f52.150.  During  the  year  they  had 
produced  839  tons,  and  the  reserves  at  the  date  of 
the  balance  sheet  stood  at  10,986  Ions,  or  a  reduction 
of  587  tons  as  compared  with  the  reserve  at  December 
31,  1917,  showingthat  thereserves  at  thedateof  the  last 
balance  sheet — taking  into  account  the  output  for  the 
year  under  review — showed  an  increase  of  252  tons, 
without  including  any  reserves  in  the  four  additional 
mining  leases  which  had  been  applied  for  and  granted 
during  the  year  under  review  The  tonnage  which  these 
additional  properties  should  give  would  naturally  add 
materially  to  the  life  of  the  proposition.  They  now 
held  sixteen  mining  rights,  covering  a  total  area  of 
lOj  miles  of  stream,  comparing  with  eight  mining 
rights  over  a  length  ot  5  miles  at  December  31,  1917, 
this  very  large  diflerence  in  stream  rights  adding  great- 

ly to  the  value  of  the  proposition  The  capital  of  the 
company  was  ridiculously  small,  and  though  at  the  pre- 

sent the  whole  amount  of /55.000  had  been  issued,  they 
had  only  received  by  way  of  capital  and  premium  a 
total  of  ̂ 113.567  (less expenses  of  issues  and  commis- 

sions, ,/1.432),  and  therefore,  it  had  become  necessary 
at  various  times  to  borrow  on  First  and  Second  Mort- 

gage Debentures  and  loans  large  amounts  to  meet  ex- 
penditure which  had  to  be  incurred  in  order  to  devel- 

op and  equip  the  property  on  the  scale  it  warranted. 
In  this  connection  they  should  bear  in  mind  that  the 
only  figure  that  had  ever  appeared  in  the  balance 
sheet,  and  which  still  stood  on  the  credit  side  of  the 
same,  under  property  account  was  ;f  17.500,  and  since 
the  formation  of  the  company  they  had  outlayed  in  pro- 

specting ^22.397,  on  account  of  machinery  and  dredges 
;^119.297.  on  buildings  and  constructions  ^30.045,  and 
on  furniture  and  equipment  /1.155,  and  at  December 
31.  1918,  the  stock  of  stores,  tools,  fuel,  oil,  etc.,  on 
hand  and  in  transit  amounted  to  ̂ 32.918,  making  a 
total  expenditure  to  date  of  ̂ 223.313.  Against  this 
they  had  at  December  31  last,  by  way  of  capital  and 
premium  ̂ 91,732.  and  they  had  outstanding  First  and 
Second  Mortgage  Debentures  and  loans  ̂ 34.940,  ma- 

king a  total  of  ;f  126. 672.  and  leaving  a  balance  of 
/96.641.  They  were  of  the  opinion  that  it  was  better 
to  rid  the  company  of  part  of  the  indebtedness  incurred 
for  capital  expenditure,  and  had  resolved  to  suggest 
the  increase  of  the  capital  by  / 20.000  and  to  issue  to 
the  shareholders  pro  rata  to  iheir  holding  55.000  of 
the  new  shares  at  a  premium  of  13s.  6d.  per  share. 
The  issue  had  been  underwritten  for  a  commission  of 
6d.  per  share. 

For  the  current  year  there  was  every  indication  that 
the  output  would  be  considerably  better  than  for  the 
previous  12  months,  though  the  question  of  output  natu- 

rally depended  upon  the  running  of  theplant,  and  this, 
in  turn,  depended  upon  the  necessary  spares  being 
available  when  required,  the  matter  of  spares  and  sup- 

great  concern.  At  last  year's  meeting  reference  was 
made  to  the  possibility  of  some  arrangement  being  come 
to  in  the  event  of  their  electing  to  work  out  the  pro- 

perty in  a  much  shorter  space  of  time  than  originally 
contemplated  ;  but  those  concerned  did  not  see  their 
way  to  approve  of  the  proposition  made,  and,  there- 

fore, no  undueincreasein  production  would  take  place, 
though  the  contemplated  output  should  give  satisfac- 

tory profits  if  realized  at  anything  like  the  price  which 
had  ruled  for  the  first  five  months  of  this  year.  At 
their  previous  meeting  he  referred  to  the  price  realized 
for  the  concentrates  produced  and  to  expenditure  in 
Nigeria  and  London  in  connection  with  the  production, 
and  they  now  wished  to  deal  with  the  proposition  in  a 
similar  manner.  Taking,  in  the  first  instance,  costs  for 
the  12  months  ended  December  31,  1917.  they  stated 
that  their  expenditure  in  Nigeria  and  London,  as  well 
as  depreciation  of  plant,  machinery,  buildings,  and  fur- 

niture, prospecting  and  development  showed  an  increase 
of  ̂ 28  per  ton  over  the  previous  12  months.  In  the 
present  instance  there  was  a  further  increase  of  about 
/23,  though,  on  the  other  hand,  there  was  an  increase 
in  the  price  realized  of  about  ;f  17,  showing  a  reduction 
of  about  £6  per  ton  in  the  net  profit  for  the  year  under 
review  :  but  after  taking  into  account  the  various  char- 

ges, premium  on  debentures,  depreciation,  prospect- 
ing and  development,  income  tax,  debenture  interest, 

interest  on  loans,  there  was  a  net  increase  of  about 
£7  in  the  profit  per  ton.  which  was  satisfactory.  Mr. 
Thorne,  who  designed  the  dredges  and  originally  un- 

dertook to  proceed  to  the  property  in  order  to  deal 
with  the  proposition,  had.  after  lengthy  delays  due  to 
the  war  period,  arrived  on  the  property,  and  was  now 
dealing  with  the  undertaking  in  a  satisfactory  manner, 
which  led  them  to  conclude  that  the  output  for  the 

current  year  and  thereafter  should  be  on  the  satisfac- 
tory lines  thev  had  always  expected.  Hemoved  :  "That 

thedirectors'reportandaccountsto  December31,  1918, 
as  submitted  to  this  meeting,  be  and  they  are  hereby 
received  and  adopted,  and  that  a  dividend  of  75%.  less 
income  lax,  on  the  issued  capital  of  the  company  be 
ani!  the  same  is  hereby  declared,  payable  to  the  hold- 

ers of  the  shares  in  the  company  registered  in  the 

books  of  the  company  on  the  2nd  day  of  June,  1919." Lord  Brabourne  seconded  the  resolution,  which,  in 

the  absence  of  question  or  comment,  was  carried  unani- mously. 

The  Chairman  next  moved  the  re-election  of  the  re- 
tiring director,  Mr.  J.  G.  Prinsep,  and  the  motion  was 

seconded  by  Mr.  C.  H.  Holland  and  unanimously 

agreed  to. The  auditors  (Messrs.  Deloitte  Plender  Griffiths  and 
Co.)  were  then  reappointed. 

The'Chairman  further  moved  :  "  That  the  capital  of 
the  company  be  increased  to  /^75,000  by  the  creation  of 100.000  additional  shares  of  4s.  each,  ranking  in  all  re- 

spects pari  passu  with  ihe  existing  shares  of  the  com- 

pany." 

Lord  Brabourne  seconded  the  resolution,  which  was 
unanimously  adopted. 

The  proceedings  then  terminated 
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BISICHI   TIN   COMPANY  (NIGERIA),   LTD. 
Directors:  James  Gardiner   (Chairman),  \V.  (".raham,  W.   S.   Coutts      General    Manager:  A.  .W.  Hooke. 

Secretary:  W.  W.  Evans.     O^ce  :  33,  Cornliill.  London,  EC. 3      Formed  1910.     Capital:  ;f  200,000. 
Business:  Operates  alluvial  tin  properties  in  Nigeria. 

The  eighth  annual  general  meeting  of  the  Bisichi  Tin       necessary  for  the  economical  working  of  the  mine     Up 

Company  (Nigeria),  Ltd.,  was  held  on  June  U  at  the 

Cannon  Street  Hotel,  London,  EC,  Mr.  James  Gar- 
diner (the  Chairman)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts  for  the  year  1918,  said  that  the  output 
was  only  three  tons  less  than  that  of  1917  This  was 
somewhat  of  a  disappointment  in  view  of  tlie  (act  that 
at  the  date  of  the  last  meeting  everything  was  progress- 

ing favourably  and  pointed  to  an  improved  produc- 
tion during  the  remaining  months  of  the  year.  But 

in  theautumn  influences  wliich  they  could  neither  fore- 
see nor  control  became  evident,  and  the  epidemic  of 

influenza  wliich  appeared  on  the  coast  rapidly  spread 
to  the  plateau  in  a  virulent  form.  The  mortality 
among  the  natives  and  the  peculiarly  sudden  incidence 
of  the  disease  created  a  panic  under  which  the  labour- 

ers abandoned  their  work  and  returned  to  their  vill- 
ages. The  shortage  of  labour  thus  created  very  seri- 

ously affected  the  work  of  the  last  four  months  of  the 
year,  and  even  at  the  present  lime  they  had  not  return- 

ed to  normal  conditions  as  regards  supply.  During 
the  first  week  of  August  the  metal  attained  the  record 
price  of  ̂ 398.  10s.  per  ton,  but  stood  at  this  only  for 
a  day  or  two,  when  a  steady  decline  set  in.  By  the 
end  of  Decem.ber  it  had  fallen  to  ;f232.  10s.,  and  in 
February  the  low  level  of  ;^200  was  reached.  Since 
then  there  had  been  an  improvement.  It  was  fortu- 

nate for  tliem  that  scarcicy  of  tonnage  on  the  coast  de- 
layed their  shipments,  and  they  thus  escaped  the  low- 

est level  of  the  market.  For  the  217  tons  of  ore  al- 
ready marketed  they  secured  an  average  of  ;f219.  9s. 

lid. — equal  to  ̂ 305per  ton  metallic — and  the  balance, 
although  it  would  reduce  this  average,  bid  fair  to  be 
realized  at  a  favourable  price  so  far  as  the  market  stood 
at  present. 

As  regards  the  future,  labour  was  the  chief  difficulty, 
but  no  doubt  this  would  improve  as  they  got  back  to 
normal  conditions,  and  in  this  connection  he  could  not 

do  better  than  quote  from  the  manager's  letter  just  re- 
ceived, dated  May  20  :  "The  big  drop  in  the  output  is 

due  to  the  serious  shortage  of  labour  on  the  plateau. 
We  only  have  25%  of  the  labour  that  we  could  usefully 
employ  at  this  time  of  the  year,  and  the  scarcity, 
coupled  with  the  rearrangement  of  work  due  to  the 
change  of  the  season,  makes  it  very  difficult  indeed. 
Two  of  our  elevator  plants  are  ready  and  waiting  for 
water  so  soon  as  it  arrives.  We  have  had  a  few  pass- 

ing storms,  which  have  only  given  sufficient  water  to 

hamper  our  river  bed  work."  He  would  also  mention 
that  the  trouble  created  by  the  influenza  epidemic  had 
been  aggravated  by  the  currency  question.  The  scar- 

city of  silver  coin  led  to  a  Government  issue  of  paper 
money,  and  this  had  been  received  with  suspicion  by 
the  natives.  The  labourers  refused  to  work  for  paper. 
He  understood,  however,  that  the  Government  was 
taking  steps  to  relieve  the  situation  with  regular  ship- 

ments of  specie,  supplemented  by  a  supply  of  some  form 
of  metal  token,  of  which  a  definite  proportion  was  to 
be  allocated  for  the  requirements  of  the  mining  in- 

dustry. Given  a  return  to  normal  working  conditions, 
development  work,  which  had  been  in  abeyance  dur- 

ing the  past  year,  would  be  taken  up  again  as  became 

to  the  present  sufficient  had  been  done  in  advance  to 
enable  them  to  keep  up  an  average  output.  In  this 
respect  he  might  say  that  arrangements  had  been  made 
for  the  diversion  of  sections  of  the  river  to  secure  better 
results  from  the  deposits  in  the  bed  thereof  in  the  dry 
season. 

The  decline  in  output  for  the  current  year  was  solely 
due  to  the  causes  already  enumerated,  but  provided 
that  they  secured  a  production  during  the  next  seven 
months  approximating  to  the  average  of  the  past  seven 
years  over  the  same  period,  the  total  for  the  twelve 
months  to  December  31,  1919,  should  be  about  the 
same  as  that  for  which  they  were  accounting  that  day. 
With  an  article  like  tin  it  was  dangerous  to  indulge  in 
prophecy,  but  the  figures  of  supply  and  demand  were 
such  as  to  encourage  the  belief  that  the  range  of  prices 
would  be  upward  rather  than  downward,  and  this 
should  be  more  clearly  defined  immediately  the  un- 

certainty which  prevailed  at  present  in  regard  to  trade 
prospects  was  removed  by  the  signing  of  peace. 

In  regard  to  what  was  of  the  greatest  importance, 
the  acquisition  of  new  ground,  the  company  owned, 
jointly  with  the  Forum  Company,  some  3J  square 
miles  in  the  Bukuru  district.  In  addition  to  this,  they 

had  since  acquired,  also  on  joint  account,  further  ex- 
clusive prospecting  licenses  of  54  square  miles  on  the 

Leri  River,  2  08  square  miles  in  the  South  Bukuru  dis- 
trict, and  1  square  mile  in  the  Kuru  district.  On  their 

own  account  they  had  also  taken  up  the  following  in 
the  Bassa  district ;  Eleven  mining  rights,  covering  10 
miles  700  yards  of  stream  courses,  one  mining  lease  of 
6172  acres  in  extent  and  two  exclusive  prospecting 
licenses,  of  which  one  is  52  square  miles  and  the  other 
3  72  square  miles  in  extent.  To  his  previous  refer- 

ence to  prospects  for  the  current  year  he  ought  to  add 

that  they  might  reasonably  expect  soon  to  obtain  re- 
turns from  some  of  their  own  additional,  as  well  as 

from  jointly-held,  areas.  In  this  respect  they  were 
advised  that  a  camp  had  been  established  on  the  Bassa 
area  and  permission  had  been  obtained  for  tin-winning 
over  certain  sections.  This  new  work  had  entailed  an 
augmentation  of  the  stafl,  and  they  were  doing  their 
best  to  meet  all  requirements  with  efficient  and  reliable 
men.  In  conclusion  he  would  draw  attention  to  one 
important  factor  in  regard  to  the  development  of  these 
new  areas,  which  must  be  a  great  satisfaction  to  all, 
and  that  was  they  would  not  require  to  seek  for  out- 

side assistance,  their  resources  being  ample.  He 
would  only  venture  to  add  that,  although  they  might 
have  occasional  set-  backs  in  the  future  as  they  had  had 
in  the  past,  there  were  more  prosperous  times  ahead 
of  them  than  they  had  experienced  hitherto,  and  these 
on  the  whole  had  not  been  unsatisfactory. 

Mr.  Wm.  Graham  seconded  the  resolution,  which 
was  carried  unanimously. 

On  the  motion  of  the  Chairman,  seconded  by  Mr. 
W.  S.  Coutts,  a  dividend  of  7i%  less  tax,  making  12i% 
for  the  year,  was  declared. 

The  Chairman  then  proposed  the  re-election  of  the 
retiring  director,  Mr.  William  Graham,  saying  that  that 
gentleman  was  a  great  acquisition  to  the  board. 

Mr.  Coutts  seconded  the  motion,  and  it  was  unani- 
mously agreed  to. 
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GURUM   RIVER   (NIGERIA)  TIN   MINES,  LTD. 
Directors:  Oliver  Wethered 'C^iairmani.  Sir  Harry  S.  Foster.     Secretary:  E.J.Andrews.     O^cc;  54,  New 

Broad  Street.  London,  E.C.     Formed  1911.     Capital  issued:  £117,303.  10s.  in  shares  of  10s,  each. 
Business:  Mining  and  development  of  alluvial  tin  ground  on  the  Gurum  river,  Nigeria.     Also  holds  interests 

in  other  properties. 

The  annual  general  meeting  of  the  Garum  River  (Ni-       a  mile  south  of  the  old  workings 
geria)  Tin  Mines.  Ltd.,  was  held  on  May  27  at  Win- 

chester House,  London,  E.C.,  Mr.  Oliver  Wethered 

(Chairman  of  the  company)  presiding. 
The  Chairman,  after  a  feeling  reference  to  the  death 

of  Mr.  H.  C.  Godfray.  one  of  thedirectors.  said  :  I  am 
not  proposing  to  detain  you  for  more  than  a  very  brief 
period,  but  there  are  points  of  interest  deserving  of 
special  comment.  The  working  of  our  old  property 
was  restricted  by  shortage  of  labour,  but  considering 
the  limited  amount  of  work  done  the  result  was  very 
satisfactory,  and  there  is  every  reason  to  hope  that  satis- 

factory output  may  be  expected  for  several  years.  Ref- 
erence to  the  plan  will  show  that  we  have  a  very  great 

length  on  the  river,  and  also  that  we  are  admirably 
situated  in  relation  to  the  railway  Messrs.  Laws, 
Rumbold  and  Co.  thoroughly  appreciate  the  great  de- 

sire we  have  to  develop  and  work  this  area  on  the  lar- 
gest scale  possible,  and  that  we  are  prepared  to  provide 

all  requisite  funds  for  leats  and  any  equipment  which 
may  be  required.  The  report  ne.xt  deals  with  our  in- 

terest in  certain  areas  in  which  we  first  secured  a  half 
interest,  and  subsequenllv  acquired  the  other  half  for 
the  Rayfield  (Nigeria)  Tin  Fields.  Ltd  Thelattercom- 
pany  desire  to  secure  the  whole  interest  for  the  reason 
that  it  can  be  worked  in  conjunction  with  their  own 
properties  in  the  district  at  such  seasons  of  the  year  as 
are  most  favourable.  For  instance,  some  areas  have 
the  requisite  water  during  the  rains,  while  other  areas 
are  at  such  a  season  flooded  and  unworkable.  Your 

directors  are  willing  to  sell  for  an  adequate  considera- 
tion, and  now  that  Mr.  lies,  their  general  manager,  is 

home,  the  terms  can  be  discussed  and  settled. 
Next  in  order  is  the  Kuru  interest,  which  is  a  very 

important  one,  notwithstanding  that  we  sold  a  portion 
of  it.  This  transaction  was  at  a  figure  showing  a  large 
profit,  but  well  within  the  value  of  the  company  having 
regard  to  its  capacity  of  production,  its  large  reserves 
and  small  capital.  Our  company  and  its  associates 
paid  ;^50.000  in  cash  for  the  property,  and  provided 

/^lO.OOO  for  working  capital,  and  there  is  no  watering or  inflation  of  capitalization,  which  stands  at  ;f 60,000. 
The  purchase  price  asked  was  based  on  the  profit  to  be 
expected  from  the  proved  reserves.  Since  then  the  ex- 

istence of  tin  on  other  parts  of  the  unexplored  ground 
has  been  proved,  and  it  may  be  assumed  with  every 
confidence  that  the  Kuru  property  will  produce  large 
quantities  of  tin  for  a  long  time  to  come  Few  com- 

panies have  been  able  to  give  a  production  of  30  tons 
per  month  eight  months  after  production  has  been 
started.  I  have  a  letter  from  Mr.  .Allen,  the  manager 
of  the  Kuru  Company,  who  is  now  in  England  for  a 
well-earned  rest,  and  one  or  two  extracts  may  be  of  in- 

terest :  "  We  have  already  proved  that  the  Niger  Com- 
pany's estimate  as  to  tonnage  was  considerably  below 

what  actually  exists.  We  have  a  Banka  drill  on  the 
way  out  to  Nigeria,  and  as  soon  as  it  reaches  the  prop- 

erty intend  to  prove  the  several  other  streams  within 
theboundariesofourtwoexclusiveprospecting  licences. 
We  have  lately  opened  up  a  larger  deposit  of  rich  detri- 
tal  on  both  sides  of  the  main  stream,  some  quarter  of 

As  much  as  10  tons 

was  recovered  in  one  week  from  this  one  area.  Up  to 
the  present  we  have  done  no  work  on  any  of  the  sub- 

sidiary streams,  although  we  know  that  we  have  tin  in 
them.  You  might  almost  say  that  the  Kuru  output  de- 

pends entirely  on  the  amount  of  labour  available." 
We  are  also  interested  in  the  Keffi  Tin  Mines,  Ltd., 

a  company  which  recently  obtained  Treasury  sanction 
to  issue  /5O,O0O  of  capital  at  par,  bringing  its  total 
capital  up  to  /lOO.COO  and  providing  a  clear  /50,000 
of  new  capital  The  financial  position  of  that  company 
is  very  strong  and  their  assets  are  of  undoubted  value, 
with  great  possibilities. 

In  the  report  for  1917  we  spoke  of  the  value  of  the 
support  and  co-operation  of  successful  Nigerian  under- 

takings much  interested  in  our  success.  That  support 
and  co-operation  has  proved  to  be  of  the  greatest  value, 
and  will  continue  lobeso  Our  greatly  improved  posi- 

tion will  enable  us  to  more  fully  share  in  business  which 
the  remarkable  development  of  the  field  will  provide. 
We  are  suflering  in  common  with  thousands  who  wish 
to  make  good  the  depleted  stocks  of  spare  parts  for 
machinery,  tools  and  other  things  which  nearly  five 
years  of  war  or  its  effects  base  caused.  For  this  period 
everything  has  been  difficult,  and  one  has  hesitated  to 
do  anything  to  increase  the  worries  or  cause  embarrass- 

ment to  any  Government  authority  under  which  one  is 
working,  but  the  time  has  come  when  strong  represen- 

tations may  reasonably  be  made,  and  we  confidently 
hope  relief  may  be  obtained  from  the  hardships  under 
which  our  industry  suffers.  Those  matters  are  being 
dealt  with  at  the  present  time  through  the  Chamber  of 
Mines.  I  mention  this  point  as  I  find  a  great  many 
shareholders  interest  themselves  in  the  question,  and  I 
am  glad  that  this  is  so.  Apparently  there  is  practically 
unlimited  capital  seeking  investment,  and  it  is  right  and 
proper  that  as  much  as  possible  should  be  within  the 
Empire.  Toattractsuchcapital.  reduced  railway  rates 
and  other  reforms  and  facilities  are  essential,  and  given 
this  I  have  no  doubt  that  Nigerian  industry  can  hold 
its  own  with  any  tinlield  in  the  world.  I  have  not  gone 
into  the  accounts  at  all,  as  they  are  very  simple,  but  I 
shall  be  glad  to  give  you  any  information  upon  them. 
It  is  infinitely  gratifying  to  me  to  find  that,  although 
the  dividend  was  not  actually  declared,  as  I  ventured 

to  prophesy  it  might  be.  during  the  then  current  finan- 
cial year,  wearenow  payingone.  thewarrantsforwhich 

will  be  posted  on  Thursday  next  I  hope  it  will  be  the 
forerunner  of  many  dividends,  and  that  the  old  share- 

holders, w  ho  have  been  so  patient  and  faithful  through 
these  very  dark  days,  will  benefit  as  well  as  those  who 
have  recently  become  shareholders  in  the  company. 

With  these  remarks  I  beg  to  move  ;  "That  the  report 
and  accounts  be  received  and  adopted,"  and  I  will  ask 
Sir  Harry  Foster  to  second  the  resolution. 

Sir  Harry  S.  Foster  seconded  the  motion,  which,  in 
the  absence  of  comment  or  question,  was  carried  unani- mously. 

Sir  H  S.  Foster,  in  proposing  there  election  of  Mr. 
Oliver  Wethered  as  a  director,  spoke  appreciatively  of 

Mr.  Wethered's  business  ability  and  his  capacity  for 
hard  work. 
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JANTAR   NIGERIA   COMPANY,    LIMITED. 
Directors:  E    W.  Janson,   P.   C.  Tarbutt,   Oliver  Weihered.     Secretary :  E.  J     Hayman.     Office:  18,   St. 

Swiihins  Lane,  London,  EC.    Formed  1912.     Capital:  ;f60,000 
Business :  Operates  alluvial  tin  ground  in  Northern  Nigeria. 

.\n  extraordinary  general  meeting  of  the  Jantar  Ni- 
geria Company,  Ltd.,  was  held  on  May  28  at  the  regis- 

teredofficeof  thecompany,  18.  St.  Swithin's  Lane, Lon- 
don, EC,  for  the  purpose  of  considering  the  following 

resolution:  "That  the  capital  of  the  company  be  in- 
creased to  /90,000  bv  the  creation  of  30,000  new  shares 

of  £l  each."     Mr.  Oliver  Wetbered  presided. 
The  Secretary  (Mr.  E.  J.  Hayman)  read  the  notice 

calling  the  meeting. 
The  Chairman,  in  moving  the  resolution,  said  :  The 

circular  which  accompanied  the  notice  convening  this 
meeting  gave  you  practically  all  the  information  there 
is  to  be  given  ;  but  there  are  one  or  two  points  on  which 
alittlefurtherdata  may  be  interesting.  I  would  remind 
you  that  at  our  last  annual  meeting  v.'e  referred  to  the 
acquisition  of  an  interest  in  a  company  which  had  been 
formed,  in  the  shares  of  which  we  acquired  an  interest 
at  bedrock.  .-Vsa  matter  of  fact,  the  properly  was  ac 
quired  at  the  suggestion  of  our  manager,  Mr.  Allen, 
and  the  negotiations  were  carried  through,  i(  I  may  say 
so,  with  great  pertinacity  and  skill  by  our  colleague,  Mr. 
Percy  C.  Tarbutt.  We  became  shareholders  in  a  prop- 

erty of  e.vtraordi  nary  promise — in  fact,  more  than  prom- 
ise— which  was  capitalized  at  ̂ 60,000  Itacluallycost 

the  contributing  companies /50. 000  incash,  and /1 0,000 
was  provided  for  working  capital.  There  was.  there- 

fore, no  inflation  or  watered  capital,  and,    with  good 

fortune  and  energetic  management,  we  6nd  ourselves 
at  the  end  of  si.\  months  with  a  production  of  30  tons 
a  month,  which,  frankly,  might  be  increased.  I  think 
there  are  very  few  properties  in  Nigeria — and  I  speak 
with  experience — with  a  record  as  satisfactory  as  that. 
When  these  negotiations  were  carried  oivt  an  option  was 
given  on  two  claims  in  the  immediate  district,  which  are 
known  as  Kuru  3  and  4.  upon  which  practically  no  work 
had  been  done,  although  their  position  on  the  river  beds 
justified  verygood  hopes.  TlieJanlarCompany,  which 
took  nothing  for  negotiating  the  securing  of  the  original 
Kuru  property,  itself  retained  an  option  on  these  prop- 

erties. Certain  work  was  done,  and  on  the  recommen- 
dation of  the  manager  our  option  was  exercised,  and  at 

anv  moment  when  we  get  permission  to  win  tin  No.  3 
will  be  a  producer,  which  will  go  to  swell  the  returns 
of  Jantar.  The  acquisition  of  these  two  areas  puts  Jan- 

tar in  an  exceptionally  good  position,  and  will  undoubt- 
edly prolong  its  life  for  many  years.  In  view  of  this, 

everybody  will  be  ready  to  vote  for  the  increase  of  capi- 
tal, which,  after  all,  brings  it  up  to  only  ̂ 90,000,  and 

this,  judging  by  past  results,  is  a  very  moderate  one. 
The  shares  will  be  offered  pro  rata  lo  the  shareholders 
— that  is  to  say,  the  20,000  to  be  issued  for  cash. 

Mr.  Percy  C.  Tarbutt  seconded  the  resolution,  which 
was  carried  unanimously,  and  a  vote  of  thanks  to  the 
Chairman  and  directors  terminated  the  proceedings. 

GOLDFIELDS  OF   EASTERN  AKKIM,    LTD. 
Directors  :   Percy  Tarbutt  (Chairman).  Sir  F.  M.  Hodgson,  \V.  T.  Key,  J.  L    Williams.     Secretary  :    E.  J. 

Hayman.     Office:    IS,  St    Swithins  Lane,   London,  EC  4      Formed  l'919.      Capital:   ̂ 50,000,   in   200,000 shares  of  5s.  each,  of  which  166,000  have  been  issued. 

Husittess  :  The  development  of  gold  deposits  in  the  Gold  Coast  Colony. 

Mr  Arthur  Saxton  went  out  in  1914  and  put  up  the 
pipe  line  and  started  work  When  he  started  work  in 
June,  1914,  his  first  big  washing  was  roughly  18,000 
cubic  yards,  giving  a  result  of  Is.  7d.  per  yard,  which 
really  coincided  in  an  extraordinary  degree  with  the 
bore-holes  and  the  pits  sunk  on  this  locality.  The  war 
came,  and  the  property,  being  close  to  what  was  then 
German  Togoland,  had  to  shut  down.  The  pit  exca- 

vations made  by  this  washing  showed  up  further  deep- 
er gravels  which  had  not  been  previously  located  by 

prospecting,  and  pits  sunk  from  the  bottom  of  this  ex- 
cavation gave  the  following  results:  No.  1  pit,  at  II 

ft.  below  bottom  of  pit  excavation,  3s.  6d.  per  cubic 
yard  ;  No.  2  pit,  at  14  ft  ,  7s,  per  cubic  yard  ;  No,  3 
pit,  at  15  ft,,  6s,  per  cubic  yard  :  No.  4  pit,  at  12  ft.. 
6s,  8d,  per  cubic  yard  ;  and  No,  5  pit,  at  13  ft..  5s,  per 
cubic  yard.  The  pipe  line  would  be  repaired  and  a 
gravel  pump  would  be  sent  out  to  work  these  deeper 
deposits.  With  regard  to  the  tonnage,  Mr.  Saxton 
estimated  in  round  figures  over  one  portion  of  3,000 
acres  alone  there  existed  .50  million  cubic  yards  of 
gravel  at  Is.  7d.  per  cupic  yard,  while  working  costs 
should  not  exceeded,  percubic  yard,  Thesharehold- 
ers  must  not  look  for  returns  of  gold  immediately,  as 
a  lot  of  work  had  to  be  done,  but  they  ought  to  beget- 

ting returns  towards  the  end  of  the  year. 
The  proceeujngs  then  terminated. 

The  statutory  meeting  of  the  Goldfields  of  Eastern 
.\kkim.  Ltd  ,  was  held  on  June  II  at  the  offices,  18, 

St,  Swithin's  Lane,  London,  E.C.,  Mr.  Percy  Tarbutt 
(the  Chairman)  presiding. 

The  Chairman  said  the  meeting  was  called  in  order 
to  comply  with  the  provisions  of  the  Companies  Act, 
and  was  purely  formal.  As  would  be  seen  from  the 
report,  166.000  shares  had  been  subscribed  for  in  cash. 
In  terms  of  the  agreements  with  the  Eastern  Akkim, 
Ltd..  and  Asiakwa  Alluvial  Syndicate,  Ltd.,  they  had 
to  allot  to  them  or  their  nominees  34,000  fully  paid 
shares.  These  companies  were  now  in  course  of  liqui- 

dation, and  when  the  necessary  formalities  had  been 
complied  with  and  these  shares  allotted,  the  whole 
200,000  shares  would  have  been  issued. 
The  Chairm  in,  in  reply  to  aquestion.  said  the  com- 

pany had  not  yet  commenced  operations,  but  they  had 
been  very  luckv.  inasmuch  as  they  had  arranged  that 
Mr,  John  Saxton,  who  went  out  to  the  property  origi- 

nally, should  return  there.  Mr.  John  Saxton  went  out 
in  191 1,  and  carried  out  certain  tests  on  the  properly, 
his  report  having  been  made  for  the  old  company.  In 
that  report  the  results  of  the  alluvial  tests  showed  that 
the  values  of  the  area  he  then  prospected  were  between 
Is.  3d.  and  4s  per  cubic  yard.  In  those  days  pipes 
were  stacked  on  the  property,  but  were  not  erected. 
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TEHIDY   MINERALS,   LIMITED. 
Directors;  Oliver    Wethered,    C.    A.    Moreing,    F.    A.    Robinson,    H.    Montagu    Rogers,    C.    V.    Thomas. 
Secretary:  J.  F.   Maynard.     Office:  Camborne.     Formed  1919,     Capital:  /40,000  in  40,000  shares  of  £\ 

each,  of  which  10s.  is  called  up. 

Business  :  The  mineral  development  of  parts  of  the  Tehidy  estate,  Cornwall. 

The  statutory  meeting  of  Tehidy  Minerals,  Limited, 
was  held  at  the  offices  of  the  company,  20,  Copthall 

Avenue,  London,  E.C.,  on  June  12,  Mr.  Oliver  Weth- 
ered presiding. 

The  Chairman  said  there  was  no  resolution  to  move, 

but  he  would  ask  Mr,  C.  A.  Moreing  to  give  an  ac- 
count of  the  work  so  far  done  at  the  properties. 

Mr.  C.  A.  Moreing  said  :  Although  the  company 
was  only  definitely  constituted  three  months  since,  the 
property  had  been  acquired  by  Dolcoath  and  East 

F'ool  many  months  previous  to  that  date,  and  those  two 
companies  instructed  Mr.  R.  Arthur  Thomas  and  my 
firm,  while  awaiting  the  formation  of  the  company,  to 
have  a  detailed  geological  examination  of  the  property 
made  and  also  a  series  of  plans  co-ordinating  the  work 
of  the  various  companies  in  the  neighbourhood,  ac- 

companied by  sections  showing  the  lodes  and  geologi- 
cal features.  This  important  work  was  entrusted  to 

Dr  Malcolm  Maclaren,  well  known  as  the  most  emi- 
nent of  living  mining  geologists,  and  Mr.  W.  A  Macleod, 

who  holds  a  position  in  the  mining  world  equivalent 
to  that  of  Dr.  Maclaren  in  the  field  of  geology  and 
science.  No  such  work  as  this  has  ever  been  carried 
out  in  Cornwall  before.  It  has  taken  much  time  and 

cost  a  great  deal  of  money  to  produce  a  number  of  im- 
portant plans  and  sections,  [These  were  e.xhibited  on 

the  wall  at  the  meeting].  It  is  now  for  my  firm  and 
Mr.  Thomas  to  advise  the  company  as  to  how  the  im- 

portant lodes,  which  are  shown  to  exist  in  the  granite 
to  the  north  of  the  present  range  of  workings,  can  be 
most  expeditiously  and  advantageously  worked. 

The  plans  will  show  you  the  immense  amount  of 
work  that  has  been  done  in  the  past.  They  will  also 
show  you  the  vast  extent  of  the  undeveloped  ground. 
The  amount  of  ground  covered  by  this  plan  to  the  ex- 

treme east  is  something  like  three  miles.  You  see  the 
vast  working  carried  out  in  the  past,  which  represents 
the  work  of  hundreds  of  years  of  Cornish  industry.  I 
suppose  no  other  field  in  the  world,  except  Johannes- 

burg, has  such  a  showing  as  we  have  here  and  the  ex- 
tent of  working.  The  sections  will  show  you  the  num- 

berless lodes  which  are  known,  and  which  have  pro- 
duced great  riches  m  the  past,  and  will  show  you  the 

depth  at  which  these  lodes  enter  respectively  the 
greenstone,  the  killas  and  the  granite,  and  it  is  suffici- 

ently well  known  now,  to  those  who  are  interested  in 
Cornish  mining,  that  whereas  the  greenstone  sills  as  a 
rule  carry  no  mineral,  the  killas,  is  especially  re- 

nowned for  its  output  of  copper  ores  and  a  certain 
amount  of  tin  and  wolfram,  but  it  is  when  the  lodes 

penetrate  the  granite  that  their  richness  in  tin  be- 
comes more  pronounced.  The  sections  show  you,  fur- 

ther, that  the  workings  on  most  of  these  lodes  to  the 
north  have  not  yet  reached  the  granite,  and  therefore 
that  their  future  is  still  before  them  ;  in  fact,  they  are 
in  the  granite  virgin  lodes.  The  sections  also  show 
that  the  granite  throughout  is  not  at  an  unreasonable 
depth  for  exploration.  You  will  notice  on  the  section 
that  the  extreme  limit  of  the  granite  is  only  338  fath- 

oms, whereas  it  is  well  known  to  all  of  us  that  in  the 

Dolcoath  mine  tin  has  been  and  is  being  worked  at  a 
depth  of  over  500  fathoms.  What,  however,  princi- 
pallv  gives  us  all  confidence  in  the  future  of  these  veins 
in  the  granite  is  the  remarkable  and  comparatively  re- 

cent discovery  at  East  Pool  of  the  strength  and  value 
of  the  Rogers  lode  where  it  enters  the  granite, whereas 
the  same  lode  is  broken  up  and  of  little  value — except 
in  places  for  copper — in  the  killas  above.  Having  had 
that  experience  we  believe  these  conditions  will  be  re- 

produced in  other  cases. 
It  is  now  a  well-established  principle  in  the  develop- 

ment of  Cornwall  that  there  are  great  possibilities  in 
lateral  development  on  these  great  lines  of  fissures,  and 
I  think  I  may  take  the  credit  to  my  firm  of  this  method, 
which,  it  is  now  believed,  will  be  the  future  salvation 
of  Cornish  mmes.  By  this  method  it  is  no  longer 
necessary  to  reopen  old  and  abandoned  shafts  and  ex- 

haust great  accumulations  of  water — underground 
lakes  I  might  call  them — but  by  means  of  modern 
methods,  exploration  with  the  diamond  drill  beneath 
the  old  workings  and  cross-cuts  driven  expeditiously 
and  economically  by  the  modern  rock-drill  from  exist- 

ing shafts,  new  mines  can  be  opened  up  at  compara- 
tively small  cost  and  in  comparatively  short  time.  Mr. 

Thomas  and  myself  have  only  just  received  the  plans, 
sections  and  reports  of  the  engineers,  and  on  this  data 
we  shall  base  our  recommendations  for  the  develop- 

ment of  these  lodes  in  your  property. 
I  have  confined  myself  in  these  few  remarks  to  the 

development  of  the  well-known  lodes  on  the  Redruth- 
Camborne  line,  but  a  glance  at  the  plan  of  the  surface 
will  show  you  that  this  is  a  very  small  part  of  your  pro- 

perty, which  extends  away  to  the  north,  east  and  west 
over  a  very  large  area.  This  country  is  unexplored, 

largely,  I  am  told,  because  the  late  mineral  owners — 
the  Basset  family — did  not  wish  it  to  be  explored  be- 

cause it  interfered  with  the  amenities  of  the  Tehidy 

mansion  and  their  farms.  You  w'ill  notice  that  your 
property  includes  practically  the  whole  of  the  Red 
kiver,  which,  from  time  immemorial,  has  been  worked 
by  tributers,  and  immense  quantities  of  tin  have  been 
produced  from  the  alluvials  of  the  river.  In  fact,  we 
are  led  to  believe  that  it  was  from  this  river  that  the 
Romans  and  Phcenicians obtained  their  supplies  of  tin. 
The  mouth  of  this  river  is  the  property  of  your  com- 

pany, and  is  known  as  the  Gwithian  sands,  well  known 
ill  Cornwall.  Mr.  Wethered,  your  Chairman,  has  long 
been  connected  with  the  development  of  these  sands, 
and  he  has  kindly  offered  to  Mr.  Thomas  and  myself 
all  the  information  he  has  with  regard  to  them  and  the 
perusal  of  his  sampling  plans.  It  would  appear  to  me 
that  there  is  a  possibility  of  profitably  dredging  these 
sands.  There  are  other  interesting  developments 
which  may  possibly  take  place  in  regard  to  the  whole 
of  the  river  which  we  have  not  yet  had  time  to  con- 

sider. I  think  this  is  all  I  can  usefully  say  to-day  with 
regard  to  your  property.  It  appears  to  me  that  it  has 
vast  possibilities  and  that  it  is  even  of  national  inter- 

est, and  the  time  will  come  when  it  will  be  one  of  the 

leading  mining  factors  connected  with  the  whole  de- 
velopment of  the  county  of  Cornwall. 
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SOUTH   CROFTY.    LIMITED. 
Directors  :  Francis  Allen  (Chairniiiti).  H.J    Meyerslei 

Oifict  :  6,  Broad  Street  t'lace,  London,  EC.!.     Fori 
Business  :  Works  a  tin-wolfram-arsenic 

An  extraordinary  general  meeting  of  South  Crofty, 
Ltd.,  was  held  on  May  14,  at  WinchesterHouse.  E.C., 
Mr.  Francis  .41!en,  J. P.  (Chairman),  presiding. 

The  Chairman  said  :  Gentlemen,  this  morning  there 
is  no  occasion  for  me  to  call  upon  the  secretary  to  read 
the  notice  convening  the  meeting  or  to  mention  the 
resolution  which  was  to  be  put  forv/ard.  Yesterday 
morning  a  letter  was  received  from  Colonel  Micklem 
resigning  his  seat  upon  the  board,  and  at  a  board 

meeting  held  this  morning  a  resolution  was  passed  for- 

mally accepting  it.  Before  I  read  Colonel  Micklem's 
letter  it  might  be  of  interest  to  shareholders  to  know 
that  361  shareholders  sent  us  their  proxies.  Those  361 

proxies  covered  shares  to  the  number  of  134,924.  I  will 
now  read  to  you  the  letter  we  received  from  Colonel 
Micklem  : 

7,  King-st.,  St.  James',  S.W.,  May  12,  1919. 
Dear  Sir, — The  limited  number  of  proxies  I  have  re- 

ceived for  the  meeting  of  South  Crofty,  Ltd.,  on  May 
14,  satisBes  me  that  the  holders  of  the  large  majority 
of  shares,  with  full  knowledge  of  the  question  at  issue, 

are  not  opposed  to  the  policy  you  advocate.  I,  there- 
fore, beg  to  notify  you  of  my  retirement  from  the  board 

of  the  company.  While  I  have  not  changed  my  own 
views  in  regard  to  it,  I  sincerely  hope  that  the  execution 

n,  Henry  Lovegrove.     Secretary  :  T.  Wallace  Evans. 

ned  1906.     Capital  .-  ;f50,000  in  shares  of  5s.  each, 
mine  between  Camborne  and  Redruth. 

of  your  policy  will  be  attended  with  success  to  the  com- 
pany. Yours  faithfully, 

(Signed)  H.  A.  Micklem. 
The  Chairman,  South  Crofty,  Ltd., 

6,  Broad  Street  Place.  EC. 
There  really  remains  nothing  more  for  me  to  do  this 

morning  than  to  thank  those  shareholders  who  have 
been  good  enough  to  extend  their  confidence  to  us  by 
sending  in  proxies  in  the  way  they  have  done.  It  is 
not  often  that  one-half  the  shareholders  in  a  company 
trouble  to  send  in  their  proxies,  but  in  this  case  they 
have  done  so — the  number  given  is  far  larger  than  is 
usual.  We  do  esteem  the  confidence  extended  to  us, 
and  venture  to  express  the  hope  that  it  may  be  continued 
in  future  and  may  be  justified  by  the  way  in  which  we 
carry  on  our  work  on  behalf  of  the  shareholders. 

Mr.  C.  W  Brown  proposed  a  vote  of  thanks  to  the 
Chairman,  which  was  seconded  by  Mr.  Langridge  and 
carried  unanimously. 

The  Chairman,  in  expressing  his  thanks,  stated  that 
Col.  Micklem  was  present,  and  if  he  cared  to  say  any- 

thing to  the  meeting  they  wouldbe  pleased  to  hear  him. 
Col.  Micklem  :  I  do  not  thmk  there  is  anything  more 

to  say.  The  matter  is  settled,  and  the  shareholders 
have  expressed  their  \'iews.  There  is  only  one  remark 
I  would  like  to  make,  and  that  is  that,  in  spite  of  the 
differences,  I  wish  the  shareholders  and  the  board  the 
utmost  success  in  carrying  out  their  policy  in  the  future. 

The  proceedings  then  terminated. 

TRONOH    MINES,   LIMITED. 
Directors  :  C.  V.  Thomas  (Chairman),  S.   H.  Moore, 

Cullen.     Office:  73,  Basinghall  Street,  London, 

Business  :  Operates  alluvial  tin  mines 

The  seventeenth  annual  general  meeting  of  the 
Tronoh  Mines,  Ltd.,  was  held  on  June  11  at  the  Cannon 
Street  Hotel,  London,  E.C.,  Mr.  C.  V.  Thomas  (Chair- 

man of  the  company)  presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts,  said  that  for  the  year  under  review  the 
proceeds  of  tin  ore  sold  had  increased  by  a  sum  of  no 
less  than  /108,760.  This  was  made  up  by  an  increase 
in  the  quantity  of  tin  sold  of  323  J  tons  and  an  increase 
in  value  as  compared  with  1917  of  /49.  Is.  Sd.  per  ton, 
and  it  had  been  mainly  owing  to  the  better  ground 
worked  by  the  dredges.  Bearing  in  mind  what  might 
be  the  wrong  deductions  of  shareholders  from  the  com- 

ing exhaustion  of  the  main  lead,  to  which  he  had  made 
reference  for  several  years  past,  it  would  be  interesting 
for  them  to  know  the  work  done  by  these  two  dredges. 
No.  1,  the  smaller  dredge,  began  to  work  in  1913,  the 
intention  of  the  then  manager  being  to  work  upon  the 
large  accumulations  of  tailings.  That  was  found  to  be 
useless,  and  they  were  indebte.i  to  the  present  general 
manager  for  the  suggestion  of  enlarging  that  dredge, 
so  that  since  1915  this  No.  1  dredge  had  been  working 
at  greater  depths  the  tin  on  the  banks  of  the  Selensin 
River.  The  original  cost  of  that  dredge,  plus  the  cost 
of  alterations,  was  just  over  jf  13,000,  whereas  during 
the  two  years  it  had  been  working  that  little  dredge 
had  made  a  profit  of  fZO.lHl,  and  last  year,  owing  to 

K.   D     Osborne,   W.   J.    Payne.      Secretary:  A.    H. 
B.C. 2.     Formed  \9Q9 .     Capital :  £160.000. 

in  Perak,  Federated  Malay  States, 

its  having  got  into  some  better  quality  ground,  it  gave 
a  profit  of  rather  over  ;f26,000.  The  No.  2  dredge 
was  the  large  one  which  they  were  operating  in  what 
they  knew  as  No.  5  mine,  and  which  they  began  to 
work  in  January,  1915.  That  dredge  cost  the  company 
at  the  then  prices  just  under  ;f30,000,  and  durmg  the 
four  years  it  had  been  at  work  it  had  produced  a  profit 
to  the  company  of  fS5.733,  last  year  producing  no  less 
a  sum  than  /47,537.  That  extra  profit  of  last  year,  to 

which  reference  was  made  in  the  general  manager's 
report  and  in  the  directors'  report,  arose  from  the  fact 
that  they  found  an  extension  of  the  Tronoh  South  lead 
running  up  into  this  company  s  land,  so  that  the  value 
of  the  ground  treated  by  that  No.  2  dredge  last  year 
rose  from  0  46  catties  per  cubic  yard  in  1917  to  0  84 
catties  per  cubic  yard.  Last  year  those  two  dredges 
between  them  contributed  about  45'\,  of  the  total  out- 

put of  the  mines  and  74"^,  of  the  mine  profit.  The 
dredging  cost  in  1917  of  No.  1  dredge  was  7d.  per  cubic 
yard,  whde  last  year  it  was  8Jd.  per  cubic  yard.  Of 
No.  2  dredge  it  was  5id.  in  1917  and  5.1d.  in  1918,  so 
that  shareholders  would  see  with  anything  like  the 
present  prices  for  tin  and  anything  like  the  values  that 
were  now  being  found  by  that  dredge  there  would  be  a 
good  margin  of  profit. 

Mr.  Walter  J     Payne  seconded   the  motion,  which 
was  carried  unanimously. 
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LENA   GOLDFIELDS,   LIMITED. 
Directors:  Lord  Harris  (Chairman),  F.   W.   Baker.   G.  Benenson,   H.  Guedalla,  Sir  Leigh  Hoskyns,  J.   R. 

Mason.     Secretary:   Henry  Richards.      Office  ;  441,  Salisbury  House,  London,  E.G. 2.     Formed  190S. 
Capital:   /l. 405, 000. 

Business  :  Holds  shares  in  the  Lenskoie,  a  Russian  company  working  gold  gravels  in  East  Siberia. 

The  ninth  annual  ordinary  general  meeting  of  the       financing  was  recommended  by  the  majority  of  the 
I-ena  Goldfields,  Ltd.,  was  held  on  June  11,  at  Salis- 

bury  House,  London,  E.G.,  Lord  Harris  (Ghairman 
of  the  company)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  re- 
ports and  accounts  for  the  years  ended  September  30, 

1917,  and  September  30.  191.S.  said  that  cablegrams 
from  the  manager  at  Lenskoie  had  recently  got  through, 
briefly  indicating  that  the  mines  were  being  worked,  but 
that  supplies  were  very  short.  Of  course,  they  knew 
that  the  dredging  policy,  approved  before  the  war,  could 
not  be  introduced  for  sone  years  yet,  though  the  first 
dredge  had  been  built,  and  was  waiting  in  the  United 
States  for  shipment  :  but  they  had  hopes  that  the  Chan- 
chik  channel  was  gning  indications  of  rich  deposits, 
w  hich  would  make  up  to  some  extent  for  the  postpone- 

ment of  dredging  operations.  The  position  was  that 
there  was  still  much  gold  to  be  got  out  by  drifting,  that 
it  must  be  of  the  utmost  importance  to  the  Govern- 

ment to  get  it,  and,  therefore,  that  the  company  might 

be  earning  profits.  The  information  in  yesterday's 
papers  that  a  Bolshevik  force  had  seizedthe  minefield 
was  very  discouraging,  but  in  the  absence  of  confirma- 

tory advice  he  declined  to  accept  the  statement  as  an 
established  fact. 

As  regards  the  accounts,  whereas  they  started  in 
1915-16  with  a  cash  balance  of  ;f613,871  odd,  they 
closed  the  year  1917-18  withacashbalanceof  £862,505. 
The  transactions  during  that  period  had  been  of  con- 

siderable volume  and  of  some  importance.  Among  them 
were  the  sales  of  Lenskoie  shares  and  the  issue  of  Lena 

Goldfields  shares  to  the  group  composed  of  the  Im- 
perial and  Foreign  Corporation,  the  Russian  and  Eng- 

lish Bank,  and  Mr.  Benenson.  The  policy  of  these 
sales  and  the  issue  had  been  set  before  the  share- 

holders at  previous  meetings  and  had  been  approved. 
The  result  of  the  first  sale  in  1915-16  was  £2-i5.6i4  in 
sterling;  in  1916  17  the  amount  received  was  £321,721 
in  sterling  ;  there  was  the  premium  on  the  issue  of 
246,703  Lena  Goldfields  shares  :  and  in  1917-lS  the  re- 

ceipts from  that  issue  weie  £241,703,  also  in  sterling 
These  sales  had  produced  a  very  distinct  change  in  the 
assets  and  liquid  position  of  their  company.  Whereas 
previous  to  1915-16  it  was  a  company  interested  in  one 
asset  only — namely,  its  holding  in  Lenskoie — looked 
to  by  that  company  for  financial  assistance  to  enable 
it  to  carry  on  from  year  to  year  its  purchase  of  stores, 
and  only  able  to  provide  the  assistance  by  Lena  Gold- 
fields  borrowing  in  this  country,  they  were  now  in  a 
very  strong  financial,  and  in  a  very  liquid  position. 
One  of  the  reasons  which  finally  induced  the  British 
directors  to  accept  the  offers  from  the  group  referred 
to  was  the  recommendation  of  the  e.\pert  committee 
which  strongly  recommended  achangein  miningopera- 
tions  from  drifting  to  dredging.  That  policy  having 
been  decided  on,  and  it  was  the  only  method,  as  it  ap- 

peared to  the  committee,  by  which  a  long  life  could  be 
assured  to  the  mines,  it  was  necessary  to  look  forward 
and  arrange  for  the  provision  of  considerable  sums  of 
money  for  the  purchase  of  the  dredges  which  it  was 
contemplated  should  be  established  on  the  minefield. 
The  war  had,  of  course,  upset  the  whole  scheme  for 
the  time  being,  but,  at  the  time  when  this  method  of 

board  and  was  approved  at  the  annual  general  meet- 
ing, the  Lenskoie  Company  had  no  prospects  of  itself 

being  able  to  finance  the  provision  of  dredges  and  de- 
pended upon  Lena  Goldfields  doing  so.  Since  then 

Lenskoie  had  been  successful  in  doubling  its  capital, 
and,  subject  to  what  might  happen  as  regards  Russian 
currency,  should  be  in  a  much  better  position  in  the 
future  to  finance  the  provision  of  other  dredges. 
The  postponement  of  the  provision  of  further 

dredges  and  the  utter  inability,  during  the  war, of  their 
company  to  finance  Lenskoie  as  regards  mining  neces- 

saries, had,  of  course,  resulted  in  this  company  having 
large  liquid  resources  in  British  sterling,  which  it  had 
used  partly  for  the  purchase  of  War  Loan,  and  partly, 
since  the  end  of  the  financial  year,  in  investment  in 
various  mining  and  industrial  concerns,  ensuring  a 
handsome  profit  if  they  thought  it  wise  to  realize,  or,  if 
they  thought  it  wiser  to  hold  them,  showing  every 
promise  of  satisfactory  dividends.  Since  the  close  of 
the  financial  j'ear  they  had  realized  some  of  these  in- 

vestments at  a  considerable  profit.  In  purchasing  War 
Loan  they  felt  thoroughly  justified  ;  it  assisted  towards 
bringing  the  war  toaconclusion,  and  itfoUowed  on  the 
precedent  of  a  large  purchase  of  Russian  Treasury 
bonds.  The  drawing  of  these  latter  for  payment  had 
resulted  in  a  large  rouble  deposit  in  Russia,  which  they 
had  no  means  of  withdrawing,  and  all  they  could  do 
was  to  await  events  as  regards  the  future  Russian  cur- 

rency question.  The  same  applied  to  their  last  sales 
of  Lenskoie  shares  to  the  group.  They  had  to  pay  the 
company  in  roubles  at  450  roubles  per  share,  and 
elected  to  do  so  in  London  as  regards  the  first  pay- 

ment for  one-third  of  the  transaction.  The  company 
would  still  hold  nearly  20,000  Lenskoie  shares  after 
the  transaction  referred  to  was  completed,  and  until  it 
was  completed  they  held  the  scrip. 

Their  liquid  resources  were  £^657,195,  a  very  different position  fiom  what  it  was  previous  to  the  sales  and  issue 
referred  to  ;  a  position  which  enabled  them  to  take  op- 

portunity of  investment  in  any  part  of  the  world  and 
of  which  they  were  taking  advantage. 

He  regretted  very  much  to  have  to  refer  again  to  the 
disputes  that  occurred  between  Messrs.  Poutilofi  and 
Wischnegradski  and  the  directors  resident  in  England. 
He  referred  to  them  at  great  length  at  the  last  meet- 

ing, and  would  not  weary  shareholders  with  a  repeti 
lion.  Their  resignation,  which  they  contemplated  at 
the  time,  was  withdrawn,  and  they  remained  members 
of  the  board  until  quite  recently,  when,  owing  to  the 

attitude  of  persistent  unfriendliness  which  their  alter- 
nates, by  their  direction,  took  toward  the  Russian  and 

English  Bank,  the  board  felt  bound  to  ask  them  for 
an  explanation.  That  had  not  been  forthcoming,  or, 
such  as  it  was,  was  entirely  insufficient  and  unsatis- 

factory. The  result  had  been  that  both  Mr.  Wisch- 
negradski and  Mr.  PoutilofT  had  retired  from  the 

board. 
Mr.  G.  Benenson  seconded  the  resolution. 

.\fter  some  discussion  with  regard  to  the  sale  of  Len- 
skoie interests  and  the  resignation  of  the  two  Russian 

directors  referred  to  by  the  Chairman,  the  resolution 
was  put  to  the  meeting  and  carried. 
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BRITISH    BROKEN    HILL   PROPRIETARY    CO.,   LTD. 
Directors:  J.  S.   Smilh-Winby  (Chairman),  F.   S.   Saunders,   Alexander  Stewart,  W.  H.  Woodhead,  W.  J. 
Magarey,  J.  K.  Samuel.  F.  V.   Sanderson.     Secretary  pro.  tern.:  E.   E.   Garner.     Office:  Salisbury   House, 

London  E.C. 2.     Formed  \8ii7.     Capital :  £359,000. 

Business  :  Operates  a  lead-zincsilver  mine  at  Broken  Hill,  New  South  Wales. 

The  thirty-ninth  ordinary  general  meeting  of  the 
British  Broken  Hill  Proprietary  Company,  Ltd.,  was 
held  on  June  1-!  at  Salisbury  House,  London,  E.G., 

Mr.  J.  S.  Smith-VVinby  (Ghairman  of  the  company), 
presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 
and  accounts,  said  that,  taking  the  accounts  for  the 
two  half-years  together,  a  profnt  was  shown,  after  pro- 

viding for  administration, depreciation  of  plant,  and  loss 
on  realization  of  investments,  of  /214,166.  This 
amount  was  about  ;f  80,000  in  excess  of  the  previous 
year,  but  was  subject  to  a  big  deduction  for  income  tax 
and  war  taxes  under  various  denominations  that  they 

were  called  upon  to  pay  both  in  Great  Britain  and  Aus- 
tralia. No  less  than  /60.000  was  bemg  reserved  for  that 

purpose,  and  in  the  accounts  for  the  second  half  of  last 
year  this  provision  had  accordingly  been  made.  In 
respect  to  the  results  of  last  year,  they  had  already  dis- 

tributed two  dividends,  free  of  income  tax,  the  first  of 
Js.  per  share  at  the  end  of  June  last  and  the  second  of 
4s.  per  share  in  December.  They  had  every  hope  and 
expectation  of  being  able  to  recommend  another  divi- 

dend this  June,  but  circumstances  had  arisen  during 
the  last  few  months  which  made  it  necessary  to  defer 

(or  the  present  any  further  distribution.  Their  pro- 
duction consisted  of  lead,  zinc,  and  silver.  With  zinc 

and  silver  they  were  experiencing  no  difficulty.  As  re- 
gards zinc,  the  purchase  by  the  Imperial  Government 

of  the  entire  production  of  .Australian  concentrates  was 
for  the  period  of  the  war  and  ten  years  thereafter.  For 
silver  there  was  a  ready  market  at  advanced  prices. 
But  as  regards  lead  a  difficult,  and  to  some  extent  un- 

anticipated, position  had  arisen.  They  and  the  other 
Broken  Hill  Mines  had  combined  through  the  medium 
of  the  Broken  Hill  Associated  Smelters  Co  ,  and  had 
placed  their  lead  business  unreservedly  in  the  hands  of 
the  British  Government.  The  lead  contract  with  the 
c;overnment  expired  on  March  31,  and  though  the 
.\ssociated  Smelters  had  reason  at  one  time  to  think 
it  would  be  continued  at  any  rate  for  some  months, 
this  was  not  done.  The  Government  stock  of 
lead  was  a  heavy  one,  and  civilian  consumption 
owing  to  the  continuance  of  the  general  dislocation  of 
business,  represented  only  a  small  fraction  of  the  nor- 

mal reejuirements.  The  situation  was  consequently 
full  of  difficulty,  but,  so  far  from  assisting  it,  the 
Government  laid  down  a  policy  which  did  not  appear 
to  have  any  regard  to  mining  interests.  Their  first 
move  in  the  direction  of  liquidating  their  surplus  hold- 

ing was  to  raise  the  price  of  lead  to  £40  a  ton.  Thus 
in  the  face  of  exceedingly  poor  consumption,  they  took 
a  step  which  could  only,  and  did.  have  the  effect  of 
encouraging  increased  production  by  competitors  who 
had  no  reason  to  particularly  consider  the  wishes  of  the 
British  Government,  or  at  any  rate  were  not  subject 
to  the  same  restraint  or  restriction  as  the  Associated 
Smelters.  On  November  II  the  Government  price  of 
lead  was  /29.  On  the  26lh  it  was  raised  to  £40. 
Clearly  it  could  not  stop  there  long,  and  it  had  since 
dropped  away  to  £23  and  was  now  still  lower.     This 

had  had  the  effect  of  checking  confidence  among  con- 
sumers. From  the  moment  that  the  Associated  Smel- 

ters became  aware  that  the  (Jovernment  lead  contract 
would  not  be  continued  after  March  31  they  had  been 
actively  engaged  in  trying  to  overcome  the  difficulties 
with  which  they  were  faced,  one  of  the  greatest  being 
that  of  transport,  as  the  transport  arrangements  were 
entirely  under  Government  control.  After  very  hard 
work  shipment  of  lead  from  Australia  recommenced. 
The  quality  of  the  product  and  the  support  of  custom- 

ers in  this  country  were  both  favourable  factors,  and 
allthe  lead  that  had  been  possible  to  ship  had  been 
realized. 

The  difficulty  at  the  moment  was  to  correctly  define 
the  immediate  position,  and  it  looked  as  if  it  might  be 
six  months,  or  possibly  more,  before  the  situation  could 
be  accurately  gauged.  In  the  meantime,  it  was  ob- 

viously necessary  to  husband  resources.  The  Asso- 
ciated Smelters  for  the  time  being  could  not  make  ad- 
vance payments  for  lead  concentrates,  and  they  and 

the  other  mines  were  thus  for  the  first  time  left  with 
the  obligations  of  financing  their  entire  operations  from 
the  winning  of  the  ore  to  the  realization  of  the  prod- 

ucts. This  necessarily  made  a  considerable  strain  upon 
their  finances,  and  though  they  were  in  a  substantial 
condition  their  working  capital  would  be  quite  inade- 

quate to  continue  production  under  present  circum- 
stances for  an  indefinite  period.  Therefore  at  this 

juncture  following  the  example  of  the  North  and  South 
Mines,  they  were  reluctantly  compelled  to  pass  the 
usual  June  dividend  and  ask  shareholders  to  wait  until 

the  present  situation  had  been  relie\"ed. 
As  to  the  operations  at  the  mine,  production  during 

thepastyearwaswell  keptup,  without. however, unduly 
encroaching  on  the  reserves.  The  ore  developed 
since  the  previous  estimate  was  exceeded  by  the  ore 
extracted.  At  the  end  of  December  last  Mr.  Emery 
estimated  the  reserves  at  1.095.015  tons  of  ore  of  an 
average  assay  value  of  6  7oz.  of  silver,  128%  lead, 
and  116%  zinc,  a  net  increase  in  quantity  of  about 
40.000  tons,  with  a  slight  falling  off  in  average  value 
of  contents.  Mr.  Emery  also  stated  that  an  appreci- 

able quantity  of  carbonate  ore  remained  to  be  extrac- 
ted. There  was  another  matter  that  was  giving  a 

good  deal  of  anxiety,  and  that  was  the  ever-increasing 
mine  costs  at  Broken  Hill.  Comparing  the  first  and 
second  portions  of  last  year,  the  working  costs  per  ton 
to  the  end  of  June  were  20s.  8  62d.  for  ore  raising, 
7s,  0  26d.  for  lead  mill  treatment,  and  5s.  r67d.  for 
zinc  mill  treatment.  The  corresponding  figures  to  De- 

cember were  22s.  3"3d.,  7s.  8'25d.,  and  5s.  5'66d.  or 
a  total  increase  of  nearly  3s.  3d.  per  ton.  Every  effort 
was  being  made  to  keep  down  these  costs.  The  present 
prices  of  mining  requisites,  particularly  timber  and 
coal,  were  enormous,  and  the  demands  of  labour,  or, 
rather,  of  labour  leaders,  seemed  to  be  insatiable,  not- 

withstanding the  big  rise  in  wages  given  last  October. 
The  Chairman  then  gave  some  particulars  as  to  the 

labour  position,  and  referred  to  the  present  strike. 
Mr.  F.  S.  Saunders  seconded  the  motion,  and  it  was 

cartied  unanimously. 
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SONS  OF  GWALIA,   LIMITED. 
Directors  :  David  Richards  (Chairman  and  Managing 
non  Moreing.     General  Managers  :  Berwick,   Moreing 

Avenue,  London,  E  C.     Formed  IS 
Business  :  Operates  a  gold  mine  at 

The  twenty-second  ordinary  general  meeting  of  the 
Sons  of  Gwalia.  Ltd.,  was  held  on  May  20,  at  the  reg- 

istered ofSce,  20,  Copthall  Avenue,  London,  E.C.2, 
Mr.  David  Richards  (Chairman  and  managing  direc- 

tor) presiding. 
The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts  for  1918,  said  that  war  conditions  had 

more  than  ever  affected  the  company's  operations. 
Higher  costs  in  every  direction  told  a  sorry  tale  in  re- 

sults ,  in  fact,  nearly  every  item  was  adverse.  In  the 
last  two  years  he  had  indicated  that  costs  per  ton  were 
creeping  dangerously  close  to  the  value  of  the  ore  pro- 

duced, and  this  year  the  margin  had  run  off  altogether. 
He  hoped  this  would  be  temporary,  but  costs — that  is, 
labour — dommated  the  position.  The  accounts  ren- 

dered m  1915  showed  costs  of  17s.  9d.  perton,  exclud- 
ing development.  This  year  they  were  21s.  Oid  ,  caus- 
ing a  difference  in  profit  of  /25,000,  and  making  prac- 

tically a  clean  sweep  of  the  earnings.  The  accounts 
showed  /12,720  of  profit,  but  nothing  had  been  written 

off  capital  and  only  some  /^20,000  was  spent  upon  de- velopment, instead  of  the  usual  /33,000.  Every  penny 
of  surplus  over  actual  expenditure  went  in  Imperial  and 
Colonial  taxation..  Some  comfort  was  afforded  by  the 
fact  that  the  refilling  scheme  was  partly  responsible  for 
the  increased  costs.  The  refilling  of  the  slopes  was 
practicallycompleted.    Before  thiswork  wasdone  there 

Director),  John  Barry,  Sir  G.  P.  Doolette,  C.  Alger- 
&  Co.     Secretary  :  E.   Pears.     O^ce  :  20,   Copthall 
;9S.      Capital  issued  ;  ;f  325,000. 
Mount  Leonora,  West  Australia. 

was  frequently  much  diflSculty  in  getting  at  certain 
laces,  and  at  times  during  1918  many  of  the  better 
stopes  were  altogether  inaccessible.  He  believed  these 
difficulties  were  only  temporary.  The  Gwalia  was  a 
low-grade  proposition,  and  success  depended  upon  a 
sufficiency  of  working  capital,  good  and  efficient  labour, 
and  capable  management.  They  claimed  to  have  the 
first  and  last  of  these  essentials.  In  1914  they  treated 
161,000  tons  for  a  product  of  ;f  250, 000  and  a  gross  pro- 

fit of /72, 000,  and  paid  3s.  per  share  dividend.  In  1918 
they  treated  148,000  tons  or  within  13,000  tons  of  1914, 
and  were  left  without  a  penny  for  themselves.  Con- 

tinued demands  were  made  for  higher  wages,  and  at 
the  same  time  labour  was  less  and  less  efficient.  The 
object  of  trade  unions  appeared  to  be  to  kill  capital. 

The  company's  capital  was  just  over  /200,000,  pro- 
vided by  many  thousands  of  small  shareholders.  With 

normal  and  reasonable  labour  conditions  the  mine  look- 

ed capable  of  moderate  dividends  for  an  indefinite  num- 
ber of  years.  But  labour  persisted  in  a  policy  of  con- 

tinued unrest,  of  demanding  more  and  more  wages  and 
shorter  and  shorter  hours.  Although  the  amount  of  new 
ore  opening  out  had  been  below  the  average,  the  mine 
continued  to  show  good  ore  at  the  bottom,  and  this  was 
a  heartening  feature  among  many  adverse  conditions. 

Sir  George  P.  Doolette,  J. P.,  seconded  the  motion, 
which  was  unanimously  adopted. 

PLYMOUTH   CONSOLIDATED   GOLD   MINES,    LTD. 
Directors  :  David  Richards  (Chairman),  John  Barry,  W.  J.   Loring,  C    A.  Moreing.     General  Managers  : 
Berwick,  Moreing  &  Co.     Secretary  :  F.  A.  Crew.     Office  :  20,  Copthall  Avenue,  London,  E.C.2.     Formed 

1914.     Capital  :  ;f240,000. 
Business  :  Operates  a  gold  mine  in  Amador  County,  California. 

The  sixth  ordinary  general  meeting  of  the  Plymouth       done,  but   it  was  intended   to  resume  sinking  during 
Consolidated  Gold  Mines,  Ltd.,  was  held  on  May  21  at 

20,  Copthall  Avenue,  London,  EC,  Mr.  David  Rich- 
ards (the  Chairman)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts,  said  the  mine  was  a  particularly  steady- 
goer  and  managed  year  after  year  to  run  on  a  very  level 
keel.  This  year  had  followed  in  the  footsteps  of  the 
preceding  years  with  quite  commendable  regularity  in 
respect  of  both  amount  of  output  and  value  of  gold 
won.  Costs  had  again  risen,  but  the  mine  had  come 
to  the  rescue  and  found  some  compensation  by  way  of 
higher  grade.  Working  costs  were  I5s.  lid.  as  against 
14s.  2d.  in  1917,  but  there  was  a  higher  recovery  value 
of  nearly  Is.  Two  dividends,  each  of  Is.  per  share, 
were  paid,  as  in  the  preceding  year.  Rather  more 
than  the  average  amount  of  development  work  had  been 
carried  on  within  the  year  191S,  no  less  than  6,681  ft. 
of  driving,  rising,  and  cross-cutting  being  done,  as  com- 

pared with  about  5,017  ft.  in  1917.  Much  of  the  de- 
velopment work  was  directed  to  opening-out  on  the 

2,600  ft.  and  2,450  ft.  north.  Both  of  these  levels  have 

opened-out  fair  quantities  of  more  than  average  value 
ore.  At  the  2,600  ft.  for  instance,  which  was  the  bot- 

tom level,  oreaveraging35s.  had  beenopenedup,  which 
was  excellent.     During  the  year  no  shaft-sinking  was 

1919.  To  the  south  of  the  shaft,  where  a  very  large 
proportion  of  the  output  had  been  obtained  for  some 
years,  development  was  continued  and  attended  by 
most  satisfactory  results.  On  the  1,400  ft.  level  one 
of  the  shoots  which  had  been  developed  in  the  levels 
above  was  opened  up  and  also  showed  very  excellent 
values  averaging  39s.  This  was  also  encountered  be- 

low at  the  1,500  ft.,  where  the  average  value  was  37s. 
Since  the  close  of  the  year  this  shoot  has  been  devel- 

oped at  the  1 ,600  ft.  and  continued  to  give  fine  values, 
the  a\erage  being  45s.  per  ton  over  a  width  of  more 
than  13  ft.  Further  south  (on  the  1,400  ft.  level)  an- 

other shoot,  which  had  been  previously  opened  out  on 
the  1,200  ft.  level  had  been  developed  and  disclosed 
high-grade  ore,  averaging  no  less  than  43s.  per  ton  over 
good  widths.  Work  was  now  being  concentrated  upon 
the  proving  of  these  shoots  at  the  deeper  levels.  These 
values  were  very  splendid  indeed  when  it  was  borne  in 
mind  that  the  average  ore  milled  at  the  Plymouth  had 
only  been  about  22s  recovery  value,  and  from  which 
tliev  had  been  making  their  dividends.  It  was  pleasing 
to  tell  shareholders  that  their  property  looked  so  well. 

The  Plymouth  certainly  promised  well  as  a  future  divi- 
dend-payer. 

Mr.  John  Barry.  J. P.,  seconded  the  motion,  which 
was  carried  unanimously. 

51 



THE    MINING    MAGAZINE 

BALAGHAT  GOLD   MINING  CO.,   LTD. 
Directors  :    Lord  Kibblesdale  f Chairman),  Lord  (ilenconner,   Lt.-Col.  Sir  Donald  Robertson,  John  Taylor, 
Robert  Taylor.       Managers  :    John  Taylor  &  Sons.       Secretary  :     W.  L.  LJayley.      Office  :    6,  Queen  Street 
Place.  London,  E.C. 4.     Formed  1SS6;  reconstructed  in  1890.  1S94.  and  1896.     Capital:  ;^212, 600  in  ordinary 

shares  and  ;f95,400  in  preference  shares. 
Business  :   Operates  a  gold  mine  in  Kolar  district,  Mysore  Slate,  South  India. 

The  twenty-third  ordinary  general  meeting  of   the       oldheap.uhichcouldprofitablybere-treated.  Inthedi 
Balaghat  Gold  Mining  Company,  Ltd  ,  was  held  on 

May  29  at  the  registered  offices,  6,  Queen  Street  Place, 

London,  E.C.,  the  Right  Hon.  Lord  Kibblesdale  (the 

Chairman)  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report 

and  accounts,  said  that  during  the  twelve  months 
26.745  tons  of  quartz  were  treated  at  the  mill  and 
19,710  oz.  of  bar  gold  were  obtamed  therefrom  ;  54.130 
tons  of  sands  and  slimes  were  dealt  with  yielding  4,836 

oz.  of  gold,  the  total  production  having  been  24,546 
oz.  of  bar  gold,  equal  to  22,135oz.  of  fine  gold,  the 

sale  value  being  .^93,835  The  value  of  the  gold  pro- 
duced during  the  year  under  review  was /9, 398  more  than 

in  1917.  This  improvement  was  due  to  a  higher  grade 

of  ore  having  been  crushed  at  the  mill  and  a  better  ex- 
traction having  been  obtained.  The  total  receipts  on 

revenue  account,  after  deducting  royalty  paid  to  the 

Mysore  Government,  amounted  to  /'87,871  and  the 
payments  to  /.S4,799,  leaving  a  profit  of  £"5.072.  Ai the  commencement  of  the  year  there  was  a  debit  of 

/22,940  standing  to  profit  and  loss  account,  and  after 
allowance  for  depreciation  the  year  ended  with  a  debit 
balance  on  profit  and  loss  account  of  ;f21,151.  19s. 
The  reserves  of  ore  at  the  end  of  the  financial  year  were 

estimated  at  38,614  tons,  as  compared  with  30,076  tons 
reported  at  the  end  of  1917.  The  reserve  of  sand  and 
slime  at  the  same  date  was  estimated  at  10,000  tons,  in 
addition  to  which  there  were270,000  tons  of  sand  in  the 

rectors'  report  for  the  year  1910  shareholders  were  in- 
formed that  acurtai  led  programme  of  work  underground 

had  then  been  adopted,  so  that  the  costs  of  develop- 
ment should  not  e.\ceed  the  revenue  receipts.  Owing 

to  financial  necessity,  this  policy  had  been  pursued 

up  to  the  present,  but  even  this  comparatively  small 
amount  of  exploratory  work  had  been  the  means  of 

opening  up  substantial  bodies  of  payable  ore,  which 
had  considerably  improved  the  prospects  of  the  mine. 
The  fact,  however,  remained  that  the  restricted  under- 

ground operations  had  seriously  hampered  the  mine's 
progress.  The  mining  outlook  was  brighter  now  than 
It  had  been  for  many  years  past.  There  was  little  doubt 
that  the  progress  of  operations  underground  had  given 

a  new  view  to  the  board  and  the  managers  of  the  pros- 
pects of  the  Balaghat  property.  In  the  opinion  of  the 

directors  and  managers  there  was  ample  justification 
for  increasing  the  scope  of  the  work  underground,  a.id 

the  financial  position  of  the  company  was  therefore  re- 
ceiving the  consideration  of  the  board.  They  had  de- 

cided to  recommend  the  shareholders  to  provide  ad- 
ditional capital  for  the  purpose  of  extending  the  scope 

of  the  underground  operations,  which  would  materi- 
ally strengthen  the  mining  position,  and  should  be  the 

means  of  increasing  the  working  profit. 

Mr.  John  Taylor  seconded  the  motion,  and  after  Mr. 

Henry  C.Taylor  had  given  details  of  the  mining  opera- 
tions during  the  year,  the  motion  was  put  to  the  meet- 

ing and  carried  unanimously. 

Important   Book^  yi nnouncements 
THE   PROSPECTOR'S    HANDBOOK.. 
\  Guide  for  the  Prospector  in  search  of  Metal-Bearin« 
and  Other  Minerals.  15th  Impression,  IQW. 

By    J.  W.  .\NDERSON. 
Price  4/6.        Postage— Inland.  4d.:     .\broad.  6d. 

THE    MANUFACTURE    OF    ALUMINIUM— 
with  Full  Notes  on  .A.himinium  .'\11ovi. 

By  J.  T.  Pattison. 
Price  4/6.        Postage— Inland.  3d. ;     .-\broad.  4d. 

MICA  MINERS  and   PROSPECTORS'   GUIDE. 
By  A.  A.  C.  Dickson. 

Price  4/6.        Postatie— Inland.  3d.:     .abroad.  4d. 
ASTRONOMY  FOR  SURVEYORS. 

Hy  R.  W.  Chai'MAN. 
Prices/-.         Postaiie— Inlaml.  5d. ;     Abroad.  6d. 

PRACTICAL  PYROMETRY. 
By  E.  S.  Fkrrv. 

Price  7/-.         Poslatle— Inland.  5d.;     .abroad,  fid. 

CHEMISTS'   YEAR  BOOK— 191  8-1919. 
In  Two  Volumes.  By  F.  W.  ..\tack. 

Price  15/-.      Posiaiie— Inland,  rxl. .     .Abroad,  .sd. 

THE    TECHNICAL    BOOKSHOP 

COAL   TAR   DISTILLATION   and  WORKING 
UP  OF  TAR  PRODUCTS. 

By  A.  R.  Warnf.s. 

Price  12/6.      Postage— Inland,  6d. -.    Abroad.  9d. 

POPULAR  OIL  GEOLOGY. 

Price  11/6.      Postage— Inland.  4d. ;     Abroad.  6d. 

CIVIL  ENGINEERS'    POCKET   BOOK. 
2inh  Edition,  1919.  By  J.  C.  Trai'TWInk. 

Price  25/-.      PostaMe— Inland.  6d.  ;    Abroad.  lOd. 

GOLD,  PRICES,  &  THE  WI  fSWATERSRAND. 
By  R.  A.   Lehfkldt. 

Price  5/-.         Postage— Inland.  3d. ;     Abroad,  4d. 

MINE    TRACTS,    THEIR    LOCATION    AND 
CONSTRUCTION. 
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